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ABSTRACT
Objective: There is a lack of research on the impact of sociodemographic factors on youth with
spina bifida (SB). This is concerning given the pervasive health disparities that exist in pediatric
chronic illness groups. The aims of this study were to examine: (1) differences in
health-related, neuropsychological, and psychosocial functioning among youth with SB based on
sociodemographic risk; (2) cumulative risk as a predictor of youth outcomes, as moderated by
age; (3) SB-related family stress as a mediator of the associations between
sociodemographic/cumulative risk and youth outcomes, longitudinally. Methods: Participants (M
age = 11.43, 53.6% female) were recruited as part of a larger, longitudinal study (Devine,
Holmbeck et al., 2012). The study included questionnaire (parent-, teacher-, and youth- report),
neuropsychological testing, and medical chart data on sociodemographic factors (e.g., parent
education, income, health insurance) health-related (body mass index, urinary tract infections,
sleep disturbances, pain, medical adherence), neuropsychological (attention problems, executive
function problems, academic achievement), and psychosocial functioning (internalizing
symptoms, externalizing symptoms, social adjustment, health-related quality of life). Data were
collected at three time points, spaced two years apart. Results: Certain sociodemographic factors
and their cumulative risk were more predictive of outcomes than others. Youth characterized by
sociodemographic risk had higher pain, lower academic achievement, but also fewer UTIs and
fewer attention and executive function problems. Age did not moderate the association between
cumulative risk and outcomes. Sociodemographic risk and cumulative risk predicted lower SBvii

related family stress, which, in turn, predicted several outcomes. Conclusions: Examining a
range of sociodemographic indicators is warranted. Sociodemographic risk is linked to poorer
outcomes in some ways, whereas, in other ways, youth with SB who are characterized by
sociodemographic risk have similar or better outcomes compared to youth not characterized by
risk. Results have implications for delivering evidence-based, diversity-sensitive clinical care to
youth with SB.
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CHAPTER ONE
INTRODUCTION
Spina bifida (SB) is a complex, heterogeneous condition that impacts those affected with
numerous challenges throughout the lifetime. While families of youth with SB have
demonstrated significant resilience (e.g., Lennon, Klages, Amaro, Murray, & Holmbeck, 2015),
they are also at risk for experiencing challenges in multiple domains (e.g., Holmbeck & Devine,
2010). Indeed, research has shown that youth with SB are at risk for experiencing poor healthrelated, neuropsychological, and psychosocial functioning, especially when compared to
typically-developing youth (e.g., Dennis, Landry, Barnes, & Fletcher, 2006; Holmbeck et al.,
2003; Liptak et al., 2015).
A considerable amount of research has sought to understand what factors and processes
impact outcomes among youth with SB and their families. However, a review of the current
research literature reveals that a relatively small number of studies have considered the impact of
the broader ecological context, such as the impact of sociodemographic factors. The studies that
have focused on this topic have found evidence suggesting that sociodemographic factors may
put youth at risk for poor health-related, neuropsychological, and psychosocial functioning. For
example, one study found that youth with SB without private insurance were more likely to be
incontinent and have limited mobility (Schechter et al., 2015). Another study found that
household income explained significant variance in overall cognitive functioning among youth
with SB (Wohlfeiler, Macias, & Saylor, 2008). Finally, another study found that youth with SB
1
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from low socioeconomic status (SES) families had poorer psychosocial functioning compared to
youth with SB from high SES families, or compared to typically-developing peers from both low
and high SES families (Holmbeck et al., 2003). These results suggest that low-SES status and SB
status may be additive risk factors for psychosocial adjustment difficulties (Holmbeck et al.,
2003).
Nevertheless, a more comprehensive examination of how youth are impacted by
sociodemographic factors is needed given the pervasive health disparities that exist in the United
States and around the world (Braveman & Gottlieb, 2014). Health disparities include differences
in the presence of disease, health outcomes, or access to care due to sociodemographic variables
(Chen, Martin, & Matthews, 2006; USDHHS, 2001). The growing body of research on child
health disparities is revealing robust associations between sociodemographic factors and healthrelated, neuropsychological, and psychosocial functioning in children and adolescents (Cheng,
Goodman, & Committee on Pediatric Research, 2015). Understanding these relations early in life
is important for both improving children’s health and for understanding the origins of adult
health disparities. The fields of child development, pediatrics, and pediatric psychology have
called for high-quality empirical investigations into topics of diversity and health disparities
among children and adolescents (AAP, 2010; Cheng et al., 2015; Lescano, Koinis-Mitchell, &
McQuaid, 2016). And while certain sociodemographic factors place all youth at risk, vulnerable
populations, such as those with a pediatric chronic illness like SB, are likely to be especially
impacted (AAP, 2010).
Another reason why more research is needed to understand the impact of
sociodemographic factors among youth with SB is the lack of clarity and consistency among
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conceptual and methodological approaches used in this area of research (Cheng et al., 2015).
This is certainly the case with existing studies on youth with SB, many of which have examined
a limited number of sociodemographic factors in isolation, and have failed to use analytic
strategies to disentangle the effects of each individual sociodemographic factor. Fortunately,
increasing attention has been given to the empirical challenges present in this area of research.
This attention has resulted in guidelines created to support scholarly endeavors focused on
sociodemographic factors (e.g., APATFSES, 2007; Cheng et al., 2015). The field has
emphasized the importance of taking a more nuanced approach to the conceptualization and
methodology of such research questions, as this is needed to inform policy and interventions that
can affect change at both the systemic and individual level (AAP, 2009; Cheng et al., 2015).
Because the impact of sociodemographic factors on child outcomes unfolds through
complex processes, various theoretical models have been proposed to test these pathways, many
drawing on the bioecological model of human development (Bronfenbrenner, & Morris, 2006).
One such model is the cumulative risk model, which has been proposed to understand how the
accumulation of sociodemographic risks affects development (Evans, 2003). While cumulative
risk has not been examined in a sample of youth with SB, studies of other pediatric health
condition populations have found cumulative risk to be uniquely associated with child and parent
outcomes (e.g., among youth with cancer; Bemis et al., 2015). Another theoretical model used to
study the impact of sociodemographic factors is the family stress model, which posits that
sociodemographic factors influence child development indirectly through parent and family
functioning. This model has not been tested in youth with SB, but it has in other pediatric health
condition populations; these studies have revealed evidence that various parent- and family-level
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variables mediate the association between sociodemographic factors and youth outcomes (e.g.,
among youth with Type 1 diabetes; Chan, Miller, & Chen, 2016; Drew et al., 2011; Lord et al.,
2015). Both the cumulative risk model and the family stress model offer valuable frameworks
for investigating not just if sociodemographic factors impact outcomes among youth with SB, but
also how. Identifying the pathways and mechanisms though which sociodemographic factors
impact youth outcomes is essential for identifying targets for intervention (Cheng et al., 2015).
The current study sought to expand upon the limited understanding of how
sociodemographic factors are associated with health-related, neuropsychological, and
psychosocial functioning among youth with SB. The first objective was to examine differences in
health-related, neuropsychological, and psychosocial functioning between youth who are and are
not characterized by risk across multiple sociodemographic factors (Figure 1). The second
objective was to examine the cumulative effect of sociodemographic risk as a predictor of youth
health-related, neuropsychological, and psychosocial functioning, as moderated by age (see
Figure 2). The third objective was to examine SB-related family stress as a mediator of the
association between sociodemographic factors and cumulative risk, and youth health-related,
neuropsychological, and psychosocial functioning over time (see Figure 3).
The current study also aimed to address several methodological issues that exist in
studies to date by including multiple methods and reporters, longitudinal data, sound analytic
strategies, and examination of potential mediating and moderating processes that are supported
by strong theoretical and conceptual frameworks. It is hoped that findings from the current study
will inform future research questions, evidence-based interventions that are sensitive to issues of
diversity, and local and national policies aimed at improving outcomes among youth with SB.

CHAPTER TWO
REVIEW OF THE RELEVANT LITERATURE
Overview of Spina Bifida
SB is a congenital malformation caused by the failed closure of the embryonic neural
tube during the early stages of pregnancy, resulting in malformations of the spinal cord and
cerebral cortex (Copp et al., 2015). It is one of the most common congenital birth defects in the
United States (U.S.), occurring in roughly 3 out of every 10,000 live births (CDC, 2011;
NBDPN, 2010; Parker et al., 2010). Each day in the U.S., approximately eight infants are born
with SB (Spina Bifida Association, 2008), and in 2002, there were approximately 24,860 youth
living with SB (Shin et al., 2010). Inadequate maternal folic consumption is the most wellestablished cause for the neural tube defect in SB (Copp et al., 2015). Genetic factors are also
believed to be a primary cause, but few specific genes have been identified. Other risk factors
include teratogens (e.g., valproic acid and carbamazepine), diabetes mellitus, and obesity
(Agopian et al., 2013; Copp et al., 2015).
There are four types of SB, each varying in severity. The most common and severe form
of SB is myelomeningocele, in which the spinal cord and nerves are exposed through the
vertebral opening resulting in moderate to severe disability. In meningocele, spinal fluid and
meninges protrude through the vertebral opening, but the spinal cord remains intact, resulting in
less impairment. In lipomemingocele and other closed neural tube defects, a malformation of the
fatty tissue is enclosed over part of the spine. Lastly, occulta, the mildest form often resulting in
5
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no impairment, occurs when there is a small gap in the spinal column but no open lesion or sac
(CDC, 2015). The severity of SB varies and depends, in part, on the spinal lesion level, with
higher level lesions typically resulting in more severe complications (Copp et al., 2015). SB is a
heterogeneous condition, and individuals with SB face a multitude of health-related,
neuropsychological, and psychosocial challenges throughout their lives.
Health-Related Functioning
There are numerous neurological and physical complications associated with SB.
Neurological complications may include the Chiari II malformation and associated
hydrocephalus, abnormalities of white matter, and strabismus (Liptak et al., 2015). The presence
of hydrocephalus typically requires a ventriculoperitoneal shunt. Almost 100 percent of
newborns with thoracic-level lesions require a shunt, whereas approximately 85 percent of those
with a lumbar-level lesion and 70 percent of those with a sacral-level lesion require it (Copp et
al., 2015). Constant monitoring is necessary to detect shunt malfunction or infection, which may
require shunt repair or replacement surgeries, possibly resulting in secondary insults to the
central nervous system (Fletcher & Brei, 2010; Sandler, 2004). In addition, individuals with SB
may have seizure disorders and hearing and visual impairments (Liptak, Garver, & Dosa, 2013).
Gross motor, fine motor, and sensory functioning in individuals with SB often depends
on the location of the spinal lesion, with higher lesions resulting in greater paralysis and poorer
limb movement quality (Dennis et al., 2006; Lomax-Bream, Barnes, Copeland, Taylor, &
Landry, 2007). Other orthopedic complications may include scoliosis, kyphosis, hip contractures,
hip dislocation, spasticity, and congenital talipes equinovarus (club foot), all which may require
orthopedic surgeries throughout the lifetime (Sandler, 2004). Individuals may demonstrate
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coordination disorder as well. Depending on the degree of difficulty with ambulation, individuals
with SB may use assistive devices including orthotics, braces, crutches, and wheelchairs (Bisaro,
Bidonde, Kane, Bergsma, & Musselman, 2015). Poor circulation and reduced sensation often
leads to pressure injuries, requiring frequent skin checks to prevent infections.
Neurogenic bowel and bladder is common among individuals with SB, which may result
in incontinence and urinary tract infections, requiring clean intermittent catheterization,
medications, and possibly the wearing of diapers (Liptak et al., 2013). Renal damage and failure
are among the most severe complications of SB, with reported death due to renal failure up to 20
percent in the first year of life (De Jong, Chrzan, Klin, & Dik, 2008). Individuals with SB may
experience bowel incontinence or irregularity, requiring various interventions such as laxatives,
dietary restrictions, nutritional supplements, and digital stimulation (Liptak et al., 2013).
Fortunately, advancements in technology and medical care have resulted in greater life
expectancy for infants born with SB, with recent rates of survival to adulthood ranging from 75
to 85 percent in the U.S., compared to only 50 percent in 1980 (Gortmaker & Sappenfield, 1984;
Liptak et al., 2015). Still, life expectancy for those with SB is still less than for the general
population (Liptak et al., 2015). Further, individuals with SB are at increased risk for chronic
health conditions such as cardiovascular disease, diabetes, obesity, and bladder cancer (Buffart et
al., 2008; Cope et al., 2013; Husmann, 2009; Liptak et al., 2013), and health problems that begin
in childhood tend to persist into later adulthood (Liptak et al., 2015).
The numerous neurological and physical complications associated with SB impact
functioning in other domains (e.g., psychosocial functioning), and demand that individuals
receive intense medical care throughout their lifetime. To maintain optimal health, individuals
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must follow a demanding medical regimen which can include doctor visits, surgeries,
medications, use of assistive devices for mobility, skin checks, bowel and bladder programs,
dietary restrictions, and physical and occupational therapies (Holmbeck, Zebracki, Papadakis, &
Driscoll, 2017).
Neuropsychological Functioning
Deficits in neuropsychological functioning are common in individuals with SB (Dennis et
al., 2006; Hetherington, Dennis, Barnes, Drake, & Gentili, 2006). Youth with SB and
hydrocephalus often demonstrate poorer performance on neuropsychological tests,
demonstrating average to low average cognitive capabilities, with relatively better performance
on verbal than nonverbal tasks (Dennis et al., 2006; Riddle, Morton, Sampson, Vachha, &
Adams, 2005; Wills, 1993). Specific deficits have emerged over many domains of
neuropsychological functioning, including executive function, attention, memory, visuo-spatial
processing, and visual-motor integration. Individuals with SB may also have learning disabilities
(with weaknesses in math skills and reading comprehension) and intellectual disability (Copp et
al., 2015; Dennis et al., 2006; Liptak et al., 2013).
Such deficits and disabilities may qualify youth and young adults with SB for special
education services, such as an Individual Education Program or 504 Plan, and necessitate
accommodations in the workplace (Johnson, Dudgeon, Kuehn, & Walker, 2007). Impaired
neuropsychological functioning has been to shown to negatively impact areas of education,
employment, mental health, personal relationships, and condition management and self-care
(Lennon et al., 2015; Rose & Holmbeck, 2007, Tuminello, Holmbeck, & Olson, 2012).
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Psychosocial Functioning
Along with numerous health-related and neuropsychological-related challenges, youth
with SB are likely to face significant psychosocial challenges. Indeed, research has shown that
these youth have poorer psychosocial outcomes compared to typically-developing youth
(Ammerman et al., 1998; Holmbeck & Devine, 2010; Holmbeck et al., 2003, 2010; Rofail,
Macguire, Kissner, Colligs, & Abetz-Webb, 2013).
Numerous studies have found that youth with SB are at risk for increased internalizing
symptoms, particularly depressive symptoms, as well as lower levels of self-concept (Kabra,
Feustal, & Kogan, 2015; Shields, Taylor, & Dodd, 2008). These rates are especially high when
compared to their typically-developing peers (Cate, Kennedy, & Stevenson, 2002; Holmbeck et
al., 2003; Holmbeck et al., 2010; Kelly et al., 2012). Youth with SB may also be at risk for
externalizing symptoms, though the existing evidence is mixed (Ammerman et al., 1998). A
meta-analytic review of 87 studies by Lavigne and Faier-Routman (1992) revealed that children
with pediatric physical disorders, including SB, were at increased risk for externalizing
symptoms. However, another study found no difference in externalizing symptoms between 8-9
year-olds with SB and their same-aged peers (Holmbeck et al., 2003). Given that youth who
experience depressive symptoms during adolescence are more likely to exhibit recurrent
episodes of depression throughout adulthood (Graber, 2004), and that internalizing and
externalizing problems more generally can negatively impact one’s capacity to lead a healthy
and productive life (Judd et al., 2000), research on factors that may contribute to psychological
adjustment in youth with SB has direct implications for prevention and intervention.
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Youth with SB are also at risk for experiencing social difficulties, which appear in
childhood and persist throughout adolescence (Holmbeck et al., 2010). Specifically, youth with
SB are less socially competent compared to their typically-developing peers, such that they tend
to be more socially immature and passive, and demonstrate less adaptive social behaviors when
interacting with peers (Holbein et al., 2015; Holmbeck et al., 2003; Shields et al., 2008). Youth
with SB also report that they are less socially accepted, have fewer friendships, have smaller peer
networks, spend less time with friends, and participate in less organized social activities (Blum,
Resnick, Nelson, & St. Germaine, 1991; Buran, Sawin, Brie, & Fastenau, 2004; Cunningham,
Thomas, & Warschausky, 2007; Devine, Holmbeck, Gayes, & Purnell, 2012; Ellerton, Stewart,
Ritchie, & Hirth, 1996; Holmbeck et al., 2003; Holmbeck et al., 2010). Finally, compared to the
friendships of their typically-developing peers, youth with SB tend to have friendships that are
less likely to be reciprocated and are of poorer quality (i.e., lower levels of companionship,
security, emotional support, and closeness; Cunningham et al., 2007; Devine, Holmbeck, et al.,
2012). For example, youth with SB viewed their friendships as being closer than as rated by their
friends, and were more likely to view their peers as best friends than their peers were to see
youth with SB as best friends (Devine, Holmbeck, et al., 2012). Understanding more about social
adjustment in youth with SB and what factors may impact it is important for youth’s adjustment
in its own right, and also because research has found adaptive social adjustment to be associated
with better psychological adjustment (Guerra & Leidy, 2008; Kim & Cicchetti, 2004; Rubin,
Chen, McDougall, Bowker, & McKinnon, 1995; Shonk & Cicchetti, 2001).
Lastly, research has found that youth with SB may be at risk for reduced health-related
quality of life (HRQOL; Sawin & Bellin, 2010). HRQOL is characterized by several dimensions
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of a child’s health and well-being (e.g., physical, psychological, and social well-being; De Civita
et al., 2005) and has been recognized as a key marker of health outcomes in pediatric populations
(Eiser & Jenney, 2007). Past studies have found youth with SB to have lower HRQOL when
compared to typically-developing populations (Bartonek, Saraste, & Danielsson, 2012; Murray
et al., 2015; Parekh et al., 2006), a sample of youth with cerebral palsy (Okurowska-Zawada et
al., 2011), and mixed samples of youth with chronic illnesses (Murray et al., 2015; Parekh et al.,
2006).
Impact of Sociodemographic Factors on Youth with Spina Bifida
A substantial body of literature has documented that disparities in children’s health
outcomes exist due to various sociodemographic factors, and these disparities have been found
among typically-developing youth and youth with health conditions and disabilities
(APATFSES, 2007; Berry, Bloom, Foley, & Palfrey, 2010; Cheng et al., 2015; Lescano et al.,
2016). Pediatric health conditions shown to be negatively impacted by sociodemographic factors
include cancer (Bemis et al., 2015), diabetes (Borschuck & Everheart, 2015), asthma (Chen,
Fisher, Bacharier, & Strunk, 2003), HIV/AIDS (Coscia et al., 2001), obesity (Fradkin et al.,
2015), as well as cystic fibrosis, cerebral palsy, sickle cell disease, hemophilia, and traumatic
brain injury (Berry et al., 2010; Mullins et al., 2011). While it is clear that sociodemographic
factors impact outcomes among pediatric populations, the impact is not the same across illness
groups. For example, compromised access to care has been found to explain health disparities
among youth with asthma but not in youth with cystic fibrosis (Schechter et al., 2015).
Sociodemographic factors may affect prevalence rates, health care access and utilization,
condition treatment and management, condition progression and outcomes, and numerous other
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physical and mental health outcomes (Berry et al., 2010). It is important to understand how
sociodemographic factors may impact youth with SB, given the complex nature of the condition
and the numerous health-related, neuropsychological, and psychosocial challenges that may
confront these youth.
Prevalence Rates
One way that sociodemographic factors are clearly known to impact SB is through its
incidence and prevalence rates. Indeed, the prevalence rates of SB differ based on socioeconomic
status (SES) and ethnicity. One study found that compared to women with a high school
education, those with less than a high school education had a 1.7-fold increased risk of delivering
infants with a neural tube defect, and the risk increased to a 2.0-fold increased risk if they lived
in a neighborhood where the majority of residents had not graduated from high school. However,
no significant increases in risk were found based on neighborhood SES (Grewal, Carmichael,
Song, & Shaw, 2009). Another study found that low SES was related to increased rates of
several birth defects, including SB, and that the birth prevalence of SB was greater in families in
which the father had a low SES occupation (e.g., operator/laborer; Yang et al, 2008).
Hispanics have the highest incidence rate of SB (4.2 per 10,000 live births), followed by
non-Hispanic whites (3.2 per 10,000) and non-Hispanic African Americans (2.6 per 10,000;
Boulet et al., 2008; Williams, Rasmussen, Flores, Kirby, & Edmonds, 2005). Latina women in
the U.S., particularly Mexico-born women, have a two-fold higher risk of neural tube defectaffected pregnancies (Velie et al., 2006). A study using a large surveillance dataset showed no
difference in rates of survival to 1 year of age among Hispanic infants with SB, compared with
their non-Hispanic white counterparts (Bol, Collins, & Kirby, 2006). However, it appears that as
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youth with SB age, the prevalence rates become more consistent across groups, suggesting that
Hispanic individuals with SB may have lower survival rates (Shin et al., 2010).
In 1992, the U.S. Public Health Service recommended that all women of childbearing age
consume 400 mg of folic acid daily to help prevent pregnancies affected by neural tube defects
such as SB. Subsequently, the Food and Drug Administration (FDA) mandated adding folic acid
to all enriched cereal grain products by January 1998. Fortification is estimated to prevent
approximately 1,000 pregnancies from neutral tube defects every year in the U.S. (Williams et
al., 2015), and it has resulted in a decline in the prevalence of SB (Williams et al., 2005). The
incidence of SB in the U.S. decreased 22.9 percent from 1995/1996 to 1998/1999. However, by
2004, no further decreases were observed. From the early post-fortification period of 1999/2000
to the recent post-fortification period of 2003-2005, the incidence of SB among non-Hispanic
African Americans decreased 19.8 percent, but no significant decreases were found for Hispanics
or non-Hispanic whites (CDC, 2009).
It has been suggested that prevalence rates are highest among Hispanics because of
differences in folic acid consumption. While 30 percent of non-Hispanic white women report
consuming at least 500 mg of folic acid daily, only 17 percent of Hispanic women reported the
same (Tinker, Hamner, & Crider, 2014). As of April 2016, the FDA approved voluntary
fortification of corn masa flour at the same level as enriched cereal grain products in an effort to
increase folic acid consumption among Hispanic women (USFDA, 2016). In addition, genetic
factors may also explain the high prevalence rate among Hispanics, because a genetic
polymorphism commonly found in Hispanics has been linked with folate insufficiency (Crider et
al., 2011).
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Economic Burden
When considering how sociodemographic factors impact outcomes among youth with
SB, it is important to consider the significant economic burdens placed on these families because
of the lifelong intensive health care needs. Economic burdens may include out-of-pocket medical
costs, transportation, special education, dvelopmental services, assistive technology, and lost
wages (Yi, Lindermann, Colligs, & Snowball, 2011). The estimated lifetime cost related to SB is
$600,000, with medical costs ranging from $285,959 to $378,000 (in 2010 dollars) and the
remainder involving indirect costs (e.g., special education, assistive technology, caregiver
support, loss of future earnings; Rofail et al., 2013; Yi et al., 2011). Individuals with SB with
private health insurance are typically responsible for 8 percent of their inpatient care costs, 11
percent of their outpatient care costs, and 17 percent of their prescription drug costs, which in
2006 was $40,928 (Ouyang, Grosse, Armour, & Waitzman, 2007). Further, one study found an
average reduction in weekly paid work time of 14 hours for mothers and 5 hours for fathers
among families of youth with SB, and these differences in work hours translated into a lifetime
cost of $162,124 in 2010 dollars (Tilford, Grosse, Goodman, & Li, 2009).
Health-related Outcomes
Few studies have examined the impact of sociodemographic factors on health-related
outcomes among youth with SB. One study using a national registry dataset found that among
youth and young adults with SB ages newborn to 22 year-olds, after controlling for SES, nonHispanic African Americans with SB were more likely to have bladder and bowel incontinence,
followed by Hispanics and then non-Hispanic whites. However, no associations were found
between race/ethnicity and mobility status or the prevalence of pressure injuries. Further,
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compared to those with private insurance, those without private insurance were more likely to
have bladder and bowel incontinence and pressure injuries (Schechter et al., 2015). Another
study found that lower SES predicted greater sleep disturbances for adolescents with SB (Murray
et al., 2016).
Neuropsychological Outcomes
Compared to the few studies examining health-related outcomes, there is more research
documenting how sociodemographic factors put youth with SB at risk for poorer
neuropsychological outcomes. It was found that lower SES was associated with poorer
associative cognitive processes (Dennis et al., 2006), and that household income explained
significant variance in overall cognitive functioning whereas both higher household income and
maternal education predicted higher vocabulary scores (Wohlfeiler et al., 2008). Another study
found that among individuals with SB ages 4 to 29 years, SES was the strongest predictor of
vocabulary scores, whereas medical complications were more closely related to non-verbal
cognitive outcomes (Bier, Morales, Liebling, Geddes, & Kim, 1997).
Importantly, two studies have highlighted that the presence of SB has an additional
impact regardless of SES, suggesting that SB status and low-SES status may be additive or
cumulative risk factors for poor neuropsychological functioning. Indeed, Lomax-Bream and
colleagues (2007) found that among a sample of six to thirty-six month olds, lower SES
predicted poorer cognitive and language skills in both those with and without SB. However, low
SES children with SB had the slowest rates of growth in cognitive, language, and motor
outcomes (Lomax-Bream et al., 2007). Another study found that youth with SB from low SES
homes had the lowest scholastic competence and academic performance; however, receptive
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vocabulary skills accounted for a significant portion of the effect on scholastic functioning
(Holmbeck et al., 2003).
Further, several studies have examined neuropsychological functioning specifically
among Hispanic youth with SB. Fletcher and colleagues (2005) found poorer cognitive outcomes
in Hispanic children with SB compared to non-Hispanic children. Another study found that
Hispanic children with lower SES had lower verbal than nonverbal IQ scores, Hispanic children
with higher SES and non-Hispanic white children demonstrated the reverse pattern, and these
results did not vary for those children who completed tests in Spanish instead of English
(Swartwout, Garnaat, Myszka, Fletcher, & Dennis, 2010). However, IQ scores were not related
to access to educational opportunities, adequacy of available economic resources, or parents’
educational aspirations for their children (Swartwout et al., 2010).
Psychosocial Outcomes
The majority of past studies examining psychosocial outcomes among youth with SB
have included sociodemographic constructs as covariates, and not as primary explanatory
variables. This limits our understanding of how psychosocial functioning is impacted by such
sociodemographic factors, and warrants further research.
Studies that have investigated sociodemographic factors and psychosocial outcomes have
primarily focused on social adjustment. One study found that, compared to non–Latino
Caucasian youth with SB, Latino youth with SB were reported to be social competent (Papadakis
et al., 2018). A camp-based intervention targeting independence among individuals with SB
found that campers in the lower income group were reported to show greater improvement in
social skills (Holbein et al., 2013). A study that examined social functioning among youth with
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SB and a friend during a structured interaction task found that dyads of white youth were
observed to show greater maturity, collaboration, and social dominance compared to mixed-race
dyads (Holbein et al., 2015). Other research suggests that youth with SB participate in less
diverse activities and to a lesser degree if they are from families reporting lower income, lower
parent education, and single-parent status (Law et al., 2006). Further, those of Hispanic ethnicity
or those from homes where English was not the primary spoken language are less likely to
participate in social and work activities (Liptak, Kennedy, & Dosa, 2010). As with studies
investigating neuropsychological outcomes, studies have found that SB- and SES-status may
have cumulative impacts on social adjustment outcomes. For example, studies have found
children with SB from low-SES homes had the fewest social contacts outside of school and were
reported to have more social problems (Holmbeck et al., 2003), and that lower SES was
associated with having fewer friends in youth with SB but not for a typically-developing
comparison sample (Zukerman, Devine, & Holmbeck, 2011).
Other studies examining psychosocial outcomes have found that, compared to non–
Latino Caucasian youth with SB, Latino youth with SB were reported to demonstrate fewer
externalizing symptoms (Papadakis et al., 2018). In addition, Kulkarni and colleagues (2008)
found that lower SES was related to poorer HRQOL among a sample of youth with SB.
Approaches to Studying Sociodemographic Impact
While research investigating the impact of sociodemographic factors on child health
continues to grow, and evidence builds that these factors can explain a significant proportion of
variance in child outcomes, the theoretical, conceptual, and methodological approaches to
studying sociodemographic factors vary greatly from study to study. This inconsistency across
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studies poses a significant challenge to understanding mechanisms through which these relations
occur, thereby hindering the development of interventions and policies that can help reduce or
eliminate the negative impact of such factors at both the individual and societal level (AAP,
2009; Cheng et al., 2015). While it is recognized that testing competing theoretical models using
different strategies is both appropriate and necessary, researchers across disciplines have called
for their colleagues to strive for clarity and consensus in their conceptual and methodological
approaches, and to take a more nuanced, yet comprehensive, approach to studying
sociodemographic factors (Adler & Stewart, 2010; APATFSES, 2007; Braveman, Cubbin,
Marchi, Ecerter, & Chaves, 2001; Cheng et al., 2015; Conger, Conger, & Martin, 2010; Diemer,
Mistry, Wadsworth, Lopez, & Reimers, 2013; Shavers, 2007).
First, it is important to review the numerous constructs that could be conceptualized as
sociodemographic factors. These may include the following: household income, income-to-needs
ratio (i.e., annual family income divided by the federal poverty level for a family of the same
size), hourly earnings, wealth and assets (general accumulation of economic resources), poverty
status, welfare status, occupation, employment status, educational attainment, human capital
(generally defined as the value of one’s skills to the labor force; Duncan & Magnuson, 2001),
access to resources, access to healthcare, healthcare insurance, race/ethnicity, immigrant status,
language use, time in the U.S., school quality, distance from grocery stores, distance to
healthcare facilities, and other characteristics of the neighborhood, county, state, or region
(Cheng et al., 2015; Shavers, 2007).
Past research has categorized sociodemographic factors into various, often overlapping,
dimensions such as individual versus societal/contextual, proximal versus distal, relative versus
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absolute, or subjective/perceived versus objective (Evans, 2004; Trentacosta et al., 2008).
Frequently, the categorization of such factors in research has varied depending on the study’s
conceptual approach and objectives. For example, one study may use the term “proximal” as a
label for individual characteristics (e.g., race/ethnicity) and “distal” as a label for contextual
characteristics (e.g., distance to healthcare), whereas a different study may use “proximal” as a
label for direct influences (e.g., conflict with a parent) and “distal” as a label for indirect
influences (e.g., parental education). Regardless, there is consensus that consideration needs to
be given to factors at multiple levels, because whereas individual and contextual
sociodemographic characteristics tend to be correlated, each can exert independent effects
(Grewal et al., 2009; Pickett & Pearl, 2001). For example, a child with low family SES can live
in a community where the neighborhood SES is relatively higher, allowing her to receive
benefits that may not be available if she lived in a low SES neighborhood (e.g., better schools,
access to health clinics).
It must be emphasized that way sociodemographic factors are characterized as risk
factors for adverse outcomes is largely socially and contextually determined; risk is largely not
inherent to the factor itself. Further, these determinations vary based on the region/country and
change over time (Cheng et al., 2015). For example, whether one’s annual income puts them at
“risk” depends entirely on the context in which they live (e.g., living in an affordable rural
community versus an expensive metropolis). Or, not having a college degree in year 2000 may
have put individuals at greater risk for finding financially adequate employment, compared to not
having a college degree in 1980.
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The sociodemographic factor that illustrates this point the clearest is the
conceptualization of racial/ethnic minority status as being a “risk” factor. Although historically
race has been viewed as a biological construct, it is now known to have biologic and social
dimensions that change over time and vary across societies and cultures. There is a lot of
emphasis and discussion on race in the U.S., whereas other societies place less emphasis on race
and more on class or other characteristics (Cheng et al., 2015). The body of research exploring
what mechanisms may explain health disparities among racial groups has identified racial
prejudice and discrimination as particularly strong socially-based mechanisms. Evidence is
growing that individual and institutional racial discrimination are social stressors that then
influence the psychology, physiology, and health behaviors of individuals. For example, the
“weathering” hypothesis suggests that health deterioration among African Americans is a
consequence of cumulative social, political, and economic adversity and marginalization.
(Geronimus, Hicken, Keen, & Bound, 2006).
Theoretical Approaches
The basic underlying tenet of research on sociodemographic factors and human
development is that social conditions influence development across time (e.g., Evans, 2004).
Most studies have drawn from ecological models of human development to guide their
theoretical approach (Doan, Fuller-Rowell, & Evans, 2012; Trentacosta et al., 2008). The
bioecological model of human development (Bronfenbrenner, & Morris, 2006) - a refined
version of Bronfenbrenner’s original ecological model (Bronfenbrenner, 1977; Bronfenbrenner
& Morris, 1998) - provides a theoretical framework for understanding development over the life
course through consideration of four processes and the dynamic, interactive associations among
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them: process, person, contexts, and time. Process is considered to be at the foundation of this
model, and represents interactions between person and environment over time. These processes
and their influences will vary as a function of person’s characteristics, the immediate and remote
contexts, and time (Bronfenbrenner, 2005; Bronfenbrenner & Morris, 2006). Because
sociodemographic factors span various levels (e.g., individual versus societal) and contexts (e.g.,
home versus school) across time, and are dynamic and interact with one another (e.g., education
can impact occupation), the bioecological model is an appropriate tool for conceptualizing how
child outcomes are impacted by sociodemographic factors. Various theoretical and conceptual
frameworks have been proposed and tested to extend and elaborate upon the bioecological model
(Conger et al., 2010). Two such models will be discussed here.
Cumulative risk models. Cumulative risk models have been proposed to understand
how the accumulation of sociodemographic risks across development impacts a variety of
physical and mental health outcomes (Evans, 2003). First proposed by Rutter (1983), the
cumulative risk model encompasses proximal and distal constructs of social and physical
environments which are categorized into risk factors that have been dichotomized based on a
statistical cutoff (e.g., bottom quartile) or conceptual category (e.g., one parent household) to
represent either the presence or absence of risk. These risk factors are then summed to produce a
cumulative risk score (Evans, 2003; Rutter, 1993; Sameroff, Seifer, & McDonough, 2004).
Previous research has examined a range of constructs as indices of cumulative risk,
many of which overlap among conceptual categorizations, including socioeconomic factors (e.g.,
income-to-needs ratio, parental education), physical factors (e.g., pollution), and psychosocial
factors (e.g., marital discord, family turmoil, exposure to violence, parental mental health).
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While many past studies have included more distal, contextual/ecological factors as indices of
cumulative risk, others have examined cumulative risk as being a combination of distal and
proximal factors. It has been suggested that the former approach is preferable because it is more
theoretically grounded and allows for the examination of proximal factors (e.g., overprotective
parenting) as potential mediators or moderators of the associations between distal indices of risk
(e.g., neighborhood dangerousness) and child outcomes (e.g., behavior problems; Trentacosta et
al., 2008).
Some researchers have proposed that cumulative risk variables are better predictors of
child outcomes than single, isolated risk factor variables, because cumulative risk more
accurately reflects the natural covariation of many childhood risk factors that are often
disproportionally allocated in society, such as among poor and ethnic minority groups (Doan et
al., 2012; Evans, 2003; Evans, Kim, Ting, Tesher, & Shannis, 2007; Sameroff, 2000). Indeed,
numerous studies have revealed associations between cumulative risk and child internalizing and
externalizing problems, stress, allostatic load, and cardiovascular problems (Ackerman, Izard,
Schoff, Youngstrom, & Kogos, 1999; Appleyard, Egeland, van Dulmen, & Sroufe, 2005;
Atkinson et al., 2015; Blanz, Schmidt, & Esser, 1991; Evans, 2003; Evans & Kim, 2007; Evans
et al., 2007; Jones, Forehand, Brody, & Armistad, 2002; Trentacosta et al., 2008). Further these
studies have argued for the importance of assessing the timing of cumulative risk across
development and how it impacts outcomes assessed at different times across development. For
example, Atkinson and colleagues (2015) found that cumulative risk measured at ages 5/6,
12/13, and 19/20 years all predicted outcomes at ages 25/26, but cumulative risk measured at 5/6
was predictive of outcomes at 25/26 above and beyond risk accounted for at ages 12/13.
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Application to pediatric populations. While cumulative risk has not been examined in a
sample of youth with SB, it has in other pediatric health condition populations. For example,
Bemis and colleagues (2015) found that among families of children with cancer, individual and
cumulative sociodemographic risk measures were uniquely and positively correlated with child
and parent stress and distress.
Family stress models. The original Family Stress Model posited that sociodemographic
factors influence child development indirectly through the lives of parents (Conger & Elder,
1994). Specifically, the model posits a causal pathway where sociodemographic factors lead to
economic pressure, which influences parental emotional/behavioral problems, which contributes
to interparental conflict, which leads to harsh parenting behaviors, and this impacts child
development (Conger & Donnellan, 2007). While many studies have found support for this
model, a greater number of studies have tested variations of it that have included numerous
parent- and family-level constructs (e.g., parental resourcefulness, family conflict) as both
mediators and moderators (Belsky, Bell, Bradley, Stallard, & Stewart-Brown, 2007; Chen,
Matthews, & Boyce, 2002; Conger et al., 2010; Doan et al., 2012; Evans et al., 2007; Trentacosta
et al., 2008).
Application to pediatric populations. While no studies to date on youth with SB have
used family stress models to explain how family-level factors mediate the association between
sociodemographic factors and child outcomes, these models have been used in other pediatric
health condition populations. For example, among youth with asthma, chronic family stress
mediated the relation between low SES and inflammatory markers (Chen et al., 2003, 2006).
Other research has found that in samples of youth with Type 1 diabetes, marital status and
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race/ethnicity indirectly impacted externalizing behaviors through parenting (Lord et al., 2015),
family income indirectly impacted metabolic control through parental acceptance (Drew et al.,
2011), and that the impact of early life SES on metabolic outcomes was moderated by family
affect (Chan et al., 2016). Further, research on pediatric cancer patients suggest that when
examining the impact of sociodemographic variables, assessing both general and disease-specific
stress can be fruitful (Bemis et al., 2015).
Application to spina bifida. Using a family stress model to explain how
sociodemographic factors impact outcomes among youth with SB may be particularly
informative. First, past research has shown that numerous family-level variables are related to
health-related, neuropsychological, and psychosocial outcomes among these youth (Bellin et al.,
2010; Essner & Holmbeck, 2010; Friedman, Holmbeck, Jandasek, Zukerman, & Abad, 2004;
Holmbeck, Johnson, et al., 2002; Wohlfeiler et al., 2008). Second, while families of youth with
SB demonstrate disruption in some domains but resilience in others at the family- level
(Coakley, Holmbeck, Friedman, Greenly, & Thill, 2002; Jandasek, Holmbeck, DeLucia,
Zebracki, & Friedman, 2009; Lennon et al., 2015), families are still at risk compared to families
of typically-developing youth, especially if from low SES backgrounds. Specifically, compared
to families of typically-developing youth, families of children with SB tend to display lower
levels of cohesion during preadolescence, and families from lower SES backgrounds are
particularly at-risk (Holmbeck, Coakley, Hommeyer, Shapera, & Westhoven, 2002). However,
families do not demonstrate increases in family conflict as a function of pubertal development as
is seen in families of typically-developing youth (Coakley et al., 2002), and some studies have
found that overall levels of family stress (as measured by experience of stressful life events)
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were similar between groups (Holmbeck, Coakley, et al., 2002; Jandasek et al., 2009). Third,
research examining the impact of family-level variables on youth outcomes has found
differences based on ethnicity. Specifically, Papadakis and colleagues (2018) found the
following: Latino families were observed to demonstrate less family conflict compared to non–
Latino Caucasian families, greater family conflict predicted poorer friendship quality for Latino
youth and fewer internalizing symptoms for non-Latino Caucasian youth, greater family
cohesion predicted greater peer acceptance for non-Latino Caucasian youth, and family stress
predicted greater internalizing symptoms for non-Latino Caucasian youth. Lastly, previous
studies have not examined the impacts of disease-specific (or SB-related) family stress.
Methodological Approaches
Across studies there is significant variability in how sociodemographic factors are
defined, measured, and analyzed. Often a variety of terms may be used to describe identical or
similar constructs (Cheng et al., 2015; Shavers, 2007). For example, social class, class,
stratification, socioeconomic status, and socioeconomic position are all terms that are used to
refer to the same core construct. Importantly, identical constructs may have different operational
definitions or may be measured differently. For example, SES is sometimes measured as a
composite of parental education and occupation, which may also include income within the
composite; income may be measured as the sum of parental monthly income or as the yearly
household income-to-needs ratio; parental education may be measured as a continuous variable
(e.g., years of education completed) or a categorical variable (e.g., completion or non-completion
of high school). Furthermore, while the use of composite variables like SES is appropriate given
the multidimensional nature of such constructs, attempts at unpacking composites also yield
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meaningful results that can identify specific targets for intervention or policy development
(Cirino et al., 2002; Duncan & Magnuson, 2001). For example, some attempts at unpacking SES
have found that most of the variance in outcomes is attributable to parental education and not
parental occupation (Bradley & Corwyn, 2002; Swartwout et al., 2010).
Often, reliable data on sociodemographic factors may be missing, either due to the
study’s design (e.g., measures on income were not included) or due to participants’ non-response
(e.g., participants’ unwillingness to disclose their income). In those cases, researchers may rely
on proxy measures. For example, Schechter and colleagues (2015) analyzed data from the
National SB Patient Registry. They examined participant insurance status as a proxy measure of
SES because the registry did not contain information on other potential indicators such as family
income, zip code of residence, parental education, or parental occupation (Schechter et al.,
2015).
Lastly, there are various analytic strategies used to examine sociodemographic factors,
some more appropriate than others. Often sociodemographic variables may only be examined as
control variables or covariates, instead of as key independent, mediating, or moderating
variables. These types of analyses do not yield results that can fully capture the dynamic
associations among study variables (Diemer et al., 2013; Evans, 2004). In addition,
sociodemographic factors are frequently examined in isolation and not within multivariate
analyses or in comparison to each other, indicating that variance explained by related constructs
is not taken into account (Cheng et al., 2015). This happens frequently with race/ethnicity and
SES. For example, without accounting for potentially confounding constructs, differences
between racial/ethnic groups are often interpreted as reflecting either cultural differences or
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inherent biological differences (Braveman et al., 2001). Some scholars argue that there is
sufficient evidence that race/ethnicity and SES have independent effects on outcomes, so each
should be controlled when examining the other (Shavers, 2007). In contrast, other scholars argue
that SES in the U.S. is commonly a consequence of race/ethnicity, and the interaction between
race/ethnicity and SES is so complex that even sophisticated analyses are unable to fully
disentangle the independent effects of each (Shavers, 2007). Further, some studies have shown
that SES has a different meaning across race/ethnic, gender, and age groups, and thus only
multivariate analyses stratified by these variables are appropriate (Bravemen et al., 2005). For
example, a 50-year-old who holds a low-SES occupation may be at greater risk than an 18-yearold who holds a similar position. The stratification approach is supported by studies that have
found, for example, that income and education do not predict health outcomes as consistently
among Latino immigrants in the U.S. as is the case among other groups (Braveman & Gottlieb,
2014), or that lower parental education is associated with poorer child health for Caucasian and
African American children, but not for Hispanic and Asian children (Chen et al., 2006).
Rationale for the Current Study
SB is a complex, heterogeneous condition that requires intense lifelong medical care. Not
only does it confront youth with health-related, neuropsychological, and psychosocial challenges
throughout their lives, it also affects parents, siblings, and the family unit. While families have
demonstrated significant resilience when faced with these challenges (e.g., Lennon et al., 2015),
they continue to be at risk across multiple domains (e.g., Holmbeck & Devine, 2010).
Past research has sought to understand what factors and processes are associated with
outcomes among youth with SB. However, a review of the current research literature reveals a
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dearth of studies attempting to understand how sociodemographic factors impact this population.
This critical gap in the literature is problematic, considering how pervasive health disparities are
in the U.S. and around the world (Braveman & Gottlieb, 2014). There is no question that human
development is shaped by social determinants from conception to death, but the ever-growing
body of research on disparities is revealing robust associations between sociodemographic
factors and health-related, neuropsychological, and psychosocial functioning (Cheng et al.,
2015). The fields of child development, pediatrics, and pediatric psychology have called for
more high-quality empirical investigations into topics of diversity and health disparities among
children and adolescents (AAP, 2010; Cheng et al., 2015; Lescano et al., 2016). And while
certain sociodemographic factors place all youth at risk, vulnerable populations, such as those
with a pediatric chronic illness like SB, are likely to be especially impacted (AAP, 2010).
Indeed, the limited research on this topic among those with SB has found just that. For example,
Lomax-Bream and colleagues (2007) found that low SES children with SB had the slowest rates
of growth in developmental outcomes when compared with low SES children without SB and all
high SES children.
More empirically rigorous research is needed to support the development of effective
policies aimed at addressing disparities related to sociodemographic factors, as policies require
continuous evaluation and refinement. For example, Kulkarni et al. (2008) studied a sample of
Canadian families of children with SB and found that, despite universal health care coverage in
Canada, children from low-income families and families with lower parental education had
poorer overall health and cognitive outcomes. The authors of this study suggested that, although
the Canadian health care system removes financial barriers to accessing primary medical care
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and any necessary tertiary medical care (including surgery, hospitalizations, and diagnostic
imaging), some medical costs are not covered, including prescription medications, dental care,
some rehabilitation therapy services, and some travel costs to tertiary centers, which can be
substantial for those living in remote communities (Kulkarni et al., 2008).
Research on the impact of sociodemographic factors involves a complex array of
dynamic, causal processes and pathways that unfold over long time periods. The lack of clarity
and consistency among conceptual and methodological approaches used in this research has
often left more questions than answers (Cheng et al., 2015). This is certainly the case with
existing studies on youth with SB, many of which use a limited number of sociodemographic
factors and fail to use analytic strategies to disentangle the effects of each. Fortunately,
increasing attention has been given to the empirical challenges that arise in this area of research.
This attention has resulted in guidelines created to support scholarly endeavors focused on
socioeconomic factors (e.g., Report of the APA Task Force on Socioeconomic Status;
APATFSES, 2007; Cheng et al., 2015).
Review of the current research literature also highlights promising models for identifying
mechanisms through which sociodemographic factors impact youth outcomes (Conger et al.,
2010). Identification of such mechanisms is essential for identifying targets for prevention and
intervention (Cheng et al., 2015). This is because most sociodemographic factors, such as family
income or immigrant status, cannot be modified by interventions; thus, the processes through
which such factors influence outcomes must be identified and addressed (Duncan & Magnuson,
2001). Before interventions are developed, documenting specific disparities, and the mechanisms
through which they impact child outcomes, can both identify subgroups of youth who are
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particularly at risk for poor outcomes and inform the care and treatment provided by medical and
education professionals (Berry et al., 2010).
The Current Study
The current study sought to expand our limited understanding of how sociodemographic
factors impact health-related, neuropsychological, and psychosocial functioning among youth
with SB, through the causal pathway of SB-related family stress. It is hoped that findings from
this study will inform future research questions, evidence-based interventions that are sensitive
to issues of diversity, and local and national policies aimed at improving outcomes in this
population.
The current study also sought to address several methodological issues that exist in
studies to date on the impact of sociodemographic factors in youth with SB. Current research is
limited by the use of single methods and single reporters. Using multiple methods and reporters
has been encouraged within research in general, and the field of SB research specifically
(Holmbeck, Greenley, Coakley, Greco, & Hagstrom, 2006). In addition, the use of single
sociodemographic factors in isolation or exclusively as covariates is a weakness of current
research in this area. It is recommended that multiple factors be included in multivariate analyses
to disentangle competing effects (Cheng et al., 2015). Further, research that seeks to better
understand how sociodemographic factors impact youth with SB will be enhanced if it is firmly
grounded within a developmental framework (Chen et al., 2002; Holmbeck et al., 2006). One
way to establish a developmental framework is to examine these processes over time using
longitudinal data. Indeed, it has been recommended that research being conducted on both
sociodemographic factors and functioning in youth with SB use longitudinal moderation and
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mediation research designs to assess processes and outcomes over time (Chen et al., 2006;
Holmbeck et al., 2006; Holmbeck & Devine, 2010). By studying the relation between
sociodemographic factors and youth functioning over time, findings can reveal not only whether
differences exist between particular samples of youth with SB, but also why they exist (e.g., due
to meditating or moderating processes). Thus, this study sought to address the aforementioned
methodological limitations by including multiple methods and reporters, sound analytic
strategies, longitudinal data, and a design that included moderation and mediation factors that are
founded on strong theoretical and conceptual frameworks.
Study Hypotheses
The present study sought to understand associations between sociodemographic factors
and health-related, neuropsychological, and psychosocial functioning among youth with SB.
Sociodemographic factors included youth race/ethnicity, youth health insurance, parent
education, parent employment status, parent occupation, parent immigrant status, parent
language, family structure, family income, and zip code income. Health-related functioning was
assessed through examination of BMI, sleep disturbances, number of lifetime UTIs, pain, and
medical adherence. Neuropsychological functioning was assessed through examination of
attention problems, executive function problems, and academic achievement. Finally,
psychosocial functioning was assessed through examination of internalizing symptoms,
externalizing symptoms, social adjustment, and HRQOL.
The first objective was to examine differences in health-related, neuropsychological, and
psychosocial functioning between youth who are and are not characterized by risk for each
sociodemographic factor, all at Time 1. It was hypothesized that, compared to youth not
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characterized by sociodemographic risk, those who are characterized by sociodemographic risk
will demonstrate poorer health-related, neuropsychological, and psychosocial functioning (see
Figure 1).

Figure 1. Study Variables
Sociodemographic Factors
– Youth Race/Ethnicity
Non-Risk: Caucasian
Risk: AA, Asian, Hispanic, Multi-Racial

– Youth Health Insurance
Non-Risk: Private
Risk: Public

– Parent Education
Non-Risk: >/= College
Risk: < College

– Parent Employment Status
Non-Risk: Full-Time
Risk: Not Full-Time

– Parent Occupation
Non-Risk: Hollingshead (1975) Occupation
Code >/= 5
Risk: Code < 5

– Parent Immigrant Status

Health-Related Functioning
– BMI
– Sleep Disturbances
– Lifetime UTIs
– Pain
– Medical Adherence

Neuropsychological Functioning
– Attention Problems
– Executive Function Problems
– Academic Achievement

Non-Risk: Non-Immigrant
Risk: Immigrant

– Parent Language
Non-Risk: English Speaking
Risk: Non-English Speaking

– Family Structure
Non-Risk: Two-Parent Family
Risk: One-Parent Family

– Family Income-to-Needs Ratio
Non-Risk: Ratio >/= 1
Risk: Ratio < 1

– Zip Code Income
Non-Risk: >/= National Median
Risk: Below National Median

Psychosocial Functioning
– Internalizing Symptoms
– Externalizing Symptoms
– Social Adjustment
– Health-Related Quality of Life
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The second objective was to examine the association between the cumulative effect of
sociodemographic risk (cumulative risk) and youth health-related, neuropsychological, and
psychosocial functioning, as moderated by age, all at Time 1. It was hypothesized that greater
cumulative risk would be associated with poorer health-related, neuropsychological, and
psychosocial functioning concurrently, and these associations will vary based on age, in that they
will be stronger for older youth (see Figure 2).

Figure 2. Moderation Model for Objective 2: Associations between Cumulative Risk and Youth
Health-Related, Neuropsychological, and Psychosocial Functioning, as Moderated by Age
Age

Time 1
– Health-Related Functioning
– Neuropsychological Functioning
– Psychosocial Functioning

Time 1
Cumulative Risk

The third objective was to examine SB-related family stress as a mediator of the
association between cumulative risk and sociodemographic factors, and youth health-related,
neuropsychological, and psychosocial functioning over time. It was hypothesized that individual
sociodemographic factors characterized by risk and cumulative risk at Time 1 will predict greater
SB-related family stress at Time 2, which will, in turn, predict poorer youth health-related,
neuropsychological, and psychosocial functioning at Time 3 (see Figure 3).
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Figure 3. Mediation Model for Objective 3: Sociodemographic Factors and Cumulative Risk as
Predictors of Youth Health-Related, Neuropsychological, and Psychosocial Functioning, as
Mediated by Spina Bifida-Related Family Stress
Time 2
– SB-Related Family Stress

Time 1
– Sociodemographic Factors
– Cumulative Risk

Time 3
– Health-Related Functioning
– Neuropsychological Functioning
– Psychosocial Functioning

CHAPTER THREE
METHODS
Participants
Participants were part of a larger longitudinal investigation examining family,
psychosocial, and neuropsychological functioning among youth with SB (see Devine, Holmbeck,
et al., 2012). Families of youth with SB were recruited from four hospitals and a statewide SB
association in the Midwest. Families were sent recruitment letters and approached during
regularly scheduled clinic visits. Interested families were screened in-person or by phone by a
member of the research team. Inclusion criteria for children with SB consisted of: (1) a diagnosis
of SB (types included myelomeningocele, lipomeningocele, and myelocystocle); (2) age 8-15
years at Time 1; (3) ability to speak and read English and/or Spanish; (4) involvement of at least
one primary caregiver; and (5) residence within 300 miles of laboratory (to allow for home visits
for data collection).
A total of 246 families were approached during recruitment, of which 163 agreed to
participate. However, of those 163 families, 21 families could not be contacted or later declined,
and 2 families did not actually meet inclusion criteria. Thus, the final sample of participants
included 140 families of youth with SB (53.6% female; M age = 11.43). Of these 140 children,
52.9% were Caucasian, 27.9% were Hispanic, 13.6% were African American, 1.4% were Asian,
and 4.3% were multiracial. Hispanic families were oversampled to better study this population of
youth with SB. Table 1 displays demographic and SB-related information for youth at Time 1.
35
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Youth of families who declined to participate did not differ from participants with respect to type
of SB (myelomeningocele or other) [χ² (1) = .0002, p > .05], shunt status [χ² (1) = .003, p > .05],
or occurrence of shunt infections [χ² (1) = 1.08, p > .05].

Table 1. Youth Demographic and Spina Bifida Information at Time 1
M (SD) or N (%)
n = 140
Age
11.43 (2.46)
Gender: female
75 (53.6%)
Race/ethnicity
African American
19 (13.6%)
Asian
2 (1.4%)
Caucasian
74 (52.9%)
Hispanic
39 (27.9%)
Multiracial
6 (4.3%)
Spina bifida type
Myelomeningocele
122 (87.1%)
Lipomeningocele
10 (7.1%)
Other
8 (5.7 %)
Lesion level
Thoracic
23 (16.4%)
Lumbar
72 (51.4%)
Sacral
43 (30.7%)
Unknown/not reported
2 (1.4%)
Shunt present
110 (78.6%)
Gross Motor Function
Level I
18 (12.9%)
Level II
34 (24.3%)
Level III
30 (21.4%)
Level IV
53 (37.9%)
Unknown/not reported
5 (3.5%)
IQ
85.68 (19.67)
Note. Gross Motor Function Level I = minimal limitations and Level
IV = high degree of gross motor dysfunction. IQ = WASI estimated
full-scale IQ.
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Data were collected every two years at three time points. Participants were ages 8-15 at
Time 1, ages 10-17 at Time 2, and ages 12-19 at Time 3. Data were collected at Time 2 for 110
(79%) of the original 140 participants. Reasons for attrition at Time 2 (n = 30): 17 participants
declined to participate, 12 participants were unable to be contacted, and 1 participant was
deceased. Data were collected at Time 3 for 103 (74%) of the original 140 participants.
Importantly, of the 30 who did not participate at Time 2, 11 participants re-entered the study at
Time 3. Reasons for attrition at Time 3 (n = 37): 20 participants declined to participate, 16
participants were unable to be contacted, and 1 participant was deceased.
Procedure
The current study was approved by university and hospital Institutional Review Boards
and utilized a multi-method, multi-informant longitudinal research design. Data were collected
by trained undergraduate and graduate student research assistants during home visits that lasted
approximately three hours. At Time 1, two 3-hour home visits were conducted. At subsequent
time points, only one 3-hour home visit was conducted due to a shortened protocol. For home
visits with families who primarily spoke Spanish in the home, at least one research assistant was
bilingual. Informed consent from parents and assent from youth were obtained at the start of the
first visit. Parents completed release forms to allow for data collection from medical charts,
health professionals, and teachers. Data collected included youth, parent, teacher, health
professional, and peer questionnaires; youth, parent, and peer interviews; youth
neuropsychological testing; video-recorded family interaction tasks of the child and his/her
parent(s); video-recorded peer interaction tasks of the youth and his/her friend; and data
collected from review of youth medical charts. The current study includes youth-, parent-, and
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teacher-reported questionnaire data, youth neuropsychological testing data, and medical chart
data. Parents completed identical questionnaires separately. Questionnaires that were only
available in English were adapted for Spanish speakers using forward and back translation by a
translation team. Families received $150 and small gifts (i.e., logo t-shirts, pens, water bottles)
for their participation. Teachers received $25 for completion of the teacher questionnaire, and
health professionals received $10 for completion of the health professional questionnaire.
At Time 3, 24 participants were 18 years or older (i.e., “young adults”), and therefore
completed an abbreviated study protocol that did include the participation of parents, peers, or
teachers. Specifically, the Time 3 young adult protocol included young adult questionnaires,
interviews, neuropsychological testing, and medical chart data, all of which is included in the
current study with the exception of interview data.
Measures
Unless otherwise noted, all measures were collected at Times 1, 2, and 3. Alphas reported
in text are for dependent variables at Times 1 and 3 and for mediating variables at Time 2.
Condition-Related Information
Condition-related variables assessed include SB type, SB lesion level, shunt status, gross
motor functioning, and condition severity.
Data regarding youth’s type of SB (i.e., myelomeningocele, lipomeningocele, or other),
lesion level (i.e., thoracic, lumbar, or sacral), and shunt status (yes/no) were primarily drawn
from medical charts, but in cases where such data were missing, data were drawn from a medical
history questionnaire completed by parents.
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Gross motor function was coded using the Gross Motor Function Classification System
for SB (Wilson, Washington, Engel, Ciol, & Jensen, 2006), designed to capture clinically
meaningful distinctions in motor control, with Level I indicating very minimal limitations in
gross motor function, to Level V indicating the highest degree of gross motor dysfunction;
participants in the present study fell within levels I through IV. Motor classification was coded
based on information about motor function and mobility from medical chart data and parentreport on a medical history questionnaire. Coders were trained with actual study cases and all
coders achieved pre-determined standards for inter-rater reliability (> 90% agreement rate)
during training. Following training, a single coder provided motor classifications for each
participant. The original GMFCS scale has demonstrated good inter-rater agreement (Kappa =
.75 for children 2 years and older; Palisano et al., 1997).
A condition severity composite score was computed for each participant, with scores
ranging from 4 to 11 (higher scores indicate higher levels of severity). Scores were computed
based on the following variables: myelomeningocele (no = 1, yes = 2), lesion level (sacral = 1,
lumbar = 2, thoracic = 3), shunt status (no = 1, yes = 2), and gross motor function classification
(Level I = 1, Level 2 = 2, Level 3 = 3, Level 4 = 4). Six participants did not have complete date
for all 4 variables used to create the condition severity composite. Therefore, each participant’s
sum score was divided by the highest possible sum based on their available data, to generate a
condition severity percentage.
Sociodemographic Information
Parents reported on youth and family sociodemographic information through
questionnaires. Parents reported on child age, gender, race/ethnicity, and health insurance.
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Parents also reported on their age, gender, race/ethnicity, education, occupation, employment
status, immigrant status, preferred language, family structure, family income, and number of
family members living in the home.
Data from mother-report was given preference for all variables. If mother-reported data
was missing, father-reported data was used. For single-parent families, data from one parent was
used in all cases. For two-parent families, consideration was given to both mother- and fatherreported data when necessary. For example, for two-parent families, only mother-report of child
race/ethnicity was used unless mother-report data is missing, whereas both mother- and fatherreport of parent education was considered.
Detailed information on select sociodemographic variables is provided below, including
use of parent-reports from single- versus two-parent families, and information on how variables
were dichotomized into categories of non-risk and risk.
Youth race/ethnicity. Parents reported their child’s race/ethnicity as being White,
African American, Hispanic, Asian, other (non-risk = Caucasian; risk = African American,
Asian, Hispanic, multi-racial).
Youth health insurance. Parents completed an open-ended item asking “What type of
health insurance does your child have,” (non-risk = private health insurance; risk = public health
insurance).
Parent education. Parents reported their level of education as being in one of the
following categories: some grade school, finished grade school, some high school, high school
graduate or GED, business or technical school, some college, finished college, some graduate or
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professional school after college, professional degree (non-risk = college education for at least
one parent; risk = less than college education for both parents or single parent).
Parent employment status. Parents reported their employment status as being full-time
homemaker, retired, on disability from work, employed part-time, or employed full-time (nonrisk = employed full-time for at least one parent; risk = no full-time employment for at least one
parent or single parent).
Parent occupation. Parents reported their occupation. Responses were coded according
to the Hollingshead occupation codes (Hollingshead, 1975). These codes represent the following
nine categories: 1 = Farm Laborers/Menial Service Workers; 2 = Unskilled Workers; 3 =
Machine Operators and Semiskilled Workers; 4 = Smaller Business Owners, Skilled Manual
Workers, Craftsmen, and Tenant Farmers; 5 = Clerical and Sales Workers, Small Farm and
Business Owners; 6 = Technicians, Semiprofessionals, Smaller Business Owners; 7 = Smaller
Business Owners, Farm Owners, Managers, Minor Professionals; 8 = Administrators, Lesser
Professionals, Proprietors of Medium-Sized Businesses; 9 = Higher Executives, Proprietors of
Large Businesses, and Major Professionals (non-risk = Hollingshead (1975) occupation code of
5 or more for at least one parent; risk = Hollingshead (1975) occupation code of less than 5 for
both parents or single parent).
Parent immigrant status. Parents reported on their country of birth (non-risk = born in
the United States for both parents or single parent; risk = at least one parent born outside of the
United States.)
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Parent language. Parents reported their preferred language (non-risk = English is the
preferred language for both parents or single parent; risk = English is not the preferred language
for at least one parent).
Family structure. Parents reported their marital status as being married, separated,
divorced, widowed, cohabitating, or single (non-risk = two-parent family as indicated by parent
status of married or cohabitating; risk = single-parent family as indicated by parent status of
separated, divorced, widowed, or single).
Family income. Parents reported the family’s annual income as one of 21 categories
indicating income in amounts of $10,000, beginning at “under $10,000” and going up to “over
$200,000.”
Income-to-needs ratio. The family’s income-to-needs ratio was calculated by dividing
parent-reported annual family income by the 2009 standard of 150% of the federal poverty line
(USDHHS, 2009) for a family of the same size (non-risk = ratio equal or greater to 1; risk = ratio
less than 1).
Zip code income. Participants’ residential zip codes from Time 1 and data from the
American Community Survey (ACS; USCB, 2010) was used to determine the median annual
household income for participants’ residential area. The ACS provides public data on the median
household income for every national zip code as reported from 2006-2010 (non-risk = zip code
income at or above the national median household zip code income; risk = zip code income
below the national median; Franks, Tancredi, Winter, & Fiscella, 2010).
Cumulative risk. A cumulative risk index was calculated for each participant using ten
sociodemographic factors that were dichotomized and assigned a value of 0 (risk absent) or 1
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(risk present). The values were summed to calculate the cumulative risk index, with scores
ranging from 0 to 10. This approach is consistent with past research on cumulative risk (Rutter,
1993). Sociodemographic factors included youth race/ethnicity, youth health insurance, parent
education, parent employment status, parent occupation, parent immigrant status, parent
language, family structure, income-to-needs ratio, and zip code income.
Health-Related Functioning
Health-related functioning was assessed by examining health-related variables that are
hypothesized to be impacted by sociodemographic factors based on past research. These
variables include: BMI, sleep disturbances, number of lifetime UTIs, pain, and medical
adherence.
Body mass index (BMI). Parents reported on youth height and weight on a health
questionnaire adapted for this study from the CDC’s 1999 Youth Risk Behavior Survey (CDC,
1999). In cases where parent report was unavailable, data from medical charts were used. BMI
percentile scores for each participant were computed by entering age, gender, height, and weight
into the CDC’s BMI Percentile Calculator for Children and Teenagers (i.e., weight divided by
height squared, plotted on standardized gender-specific CDC growth charts; CDC, 2015).
Sleep disturbances. Sleep disturbances were measured using parent responses to six
items of the Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001). Items assessed
the degree to which the youth has nightmares, sleeps less than most children, sleeps more than
most children, talks or walks in their sleep, has trouble sleeping, and is overtired. Parents rated
each item on a 3-point scale (0 = “not true,” 1 = “somewhat true,” and 2 = “very true”). The
mean of all 6 items were used in the present study, with higher scores indicating greater sleep
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disturbances. The CBCL sleep composite score has been recommended as a measure of sleep
functioning (Becker, Ramsey, & Byars, 2015), and has demonstrated convergent validity with
other measures of sleep functioning in children and adolescents aged 6–18 years (e.g., youth
report on the Adolescent Sleep-Wake Scale; Becker er al., 2015; α’s = .59 and .55 for motherand father-report, respectively, at Time 1; α’s = .56 and .49 for mother- and father-report,
respectively, at Time 3).
Urinary tract infections (UTIs). Parents reported on the number of lifetime UTIs on a
medical history questionnaire. In cases where such data were missing, data were drawn from the
medical chart.
Pain. Youth completed the Pain Questionnaire, (Klepper, 1999; Palermo, Zebracki,
Newman, & Singer, 2004), which includes 14 items to assess a variety of pain characteristics
(e.g., intensity, frequency, duration, emotional upset, location). The current study included two
items assessing pain frequency and pain intensity. Participants were asked to rate the frequency
of their pain over the past 3 months by selecting one of five categories (“less than once per
month” to “daily”); responses were transformed to indicate number of days per month pain was
experienced. Participants were asked to rate the intensity of their pain on a visual analogue scale,
by marking the point along a 10-centimeter line (0 = “no pain” and 10 = “worse pain ever”). An
overall pain score was computed by multiplying pain frequency by intensity, with higher scores
indicating greater pain.
Medical Adherence. Youth adherence to their SB medical regimen was measured by
parent-report on the Spina Bifida Self-Management Profile (SBSMP; Wysocki & Gavin, 2006), a
14-item structured interview that was adapted to questionnaire format for the current study. Items
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assess the degree to which youth are adherent to a range of SB-related tasks, including bowel
program, catheterization, UTI management, skin and wound care, medications, exercise, and
appointment keeping. Each item is rated on a likert scale, and items that were not applicable
could be indicated as such. An example is, “In the past 6 months, how often did you and your
child check your child’s skin?” (1= “rarely check skin” and 5 = “checks all over the body every
day”). The current study used the mean of all endorsed items, with higher scores indicated
greater adherence. Owing to the number of participants who completed each item (i.e., parents
could endorse “not applicable” for certain items), scale reliability could not be computed.
Neuropsychological Functioning
Neuropsychological functioning was assessed by examining attention problems,
executive function problems, and academic achievement. IQ was included in analyses as a
covariate. Both performance-based (i.e., WASI, WRAT) and questionnaire (i.e., BRIEF,
CBCL/TRF, SNAP) measures were used to provide a broad-based measure of
neuropsychological functioning.
IQ. General intellectual ability was measured using the Vocabulary and Matrix
Reasoning subtests of the Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 1999)
to compute an estimated full-scale IQ (FSIQ). The WASI is a well-validated measure of child
intelligence with normative means of 100 and standard deviations of 15. The Vocabulary subtest
is a 42-item task used to measure child’s expressive vocabulary, verbal knowledge, and fund of
knowledge. The Matrix Reasoning subtest is a 35-item task used to measure nonverbal fluid
reasoning and general intellectual ability. These subtests have demonstrated high levels of
internal consistency for all ages 6-89 years (Wechsler, 1999).
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Attention problems. Attention problems were measured using parent- and teacher-report
on the Swanson, Nolan, and Pelham Rating Scale-IV (SNAP-IV; Swanson et al., 2001), a
measure based on the DSM-IV (APA, 1994) criteria for Attention-Deficit/Hyperactivity Disorder
(ADHD). The current study used the 9 inattention items (e.g., “Often does not seem to listen
when spoke to directly”) which were rated on a 4-point scale (1 = “not at all” and 4 = “very
much”). The current study used the mean of all 9 items, with higher scores indicating greater
attention problems (α’s = .93, .92, and .94 for mother-, father-, and teacher-report, respectively,
at Time 1; α’s = .95, .92, and .56 for mother-, father-, and teacher-report, respectively, at Time
3).
Attention problems were also measured using parent-report on the Child Behavior
Checklist (CBCL; Achenbach & Rescorla, 2001) and teacher-report on the Teacher Report Form
(TRF; Achenbach & Rescorla, 2001). The CBCL and TRF consist of 118 items that describe
behavioral and emotional problems, each rated on a three-point scale (0 = “not true”, 1 =
“somewhat or sometimes true”, 2 = “very true or often true”). This study will use T scores from
the Attention Problems subscale, with higher scores indicating greater attention problems.
Executive function problems. Executive functions problems were measured using
parent- and teacher-report on the Behavior Rating Inventory of Executive Functions (BRIEF;
Gioia, Isquith, Guy, Kentworthy, 2000), which is a measure of everyday executive functions in
home and school environments. The BRIEF consists of eight sub-domains that fall within two
broad second-order scales: Behavioral Regulation which contains the Inhibit, Shift, and
Emotional Control sub-domains, and Metacognition which contains the Initiate, Working
Memory, Plan/Organize, Organization of Materials, and Monitor sub-domains. The parent-report
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version includes 85 items whereas the teacher-report version includes 86 items. Example items
include “Makes careless mistakes” or “Forgets what he/she is doing in the middle of things” and
are rated on a 3-point scale, as “never,” “sometimes,” or “often” a problem. Mean scores were
used in the current study, with higher scores indicating more executive function problems (α’s =
.97, .97, and .89 for mother-, father-, and teacher-report, respectively, at Time 1; α’s = .98, .98,
and .98 for mother-, father-, and teacher-report, respectively, at Time 3).
Academic achievement. Youth were administrated the reading, spelling, and arithmetic
subtests of the Wide Range Achievement Test-3 (WRAT-3; Wilkinson, 1993) to assess basic
academic ability at Times 1 and 3 only. The reading subtest assesses an individual’s ability to
recognize and name 15 letters and pronounce 42 words out of context. The spelling subtest
includes writing one’s own first and last name, 13 dictated letters, and 40 dictated words. The
arithmetic subtest includes 55 items across oral and written sections that are comprised of
counting, recognition of letter and number symbols, and computation. Raw scores were
converted to standard scores. The WRAT-3 is age-normed for individuals 5 to 75 years and has
demonstrated adequate internal consistency across subscales (α’s = .85 to .90; Wilkinson, 1993).
Psychosocial Functioning
Youth psychosocial functioning was assessed by examining internalizing symptoms,
externalizing symptoms, social adjustment, and health-related quality of life.
Internalizing and externalizing symptoms. Youth completed the Children’s
Depression Inventory (CDI; Kovacs, 1992), a measure of depressive symptoms in children. It
includes 27 items that consist of three choices that are rated as 0, 1, or 2, with higher scores
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indicating greater severity. The mean of all 27 items was used in the current study (α’s = .80 and
.77 at Times 1 and 3, respectively).
Parents completed CBCL and teachers completed the TRF (see previous description of
the CBCL and TRF; Achenbach & Rescorla, 2001). The CBCL and TRF yield T-scores on
Internalizing Problems and Externalizing Problems subscales, which were used for this study.
Social adjustment. According to Cavell (1990), social adjustment is the degree to which
an individual is achieving developmentally appropriate goals, and may be measured by perceived
social competence, peer acceptance, and quality of friendships (Devine, Holmbeck, et al., 2012);
thus, these three social adjustment constructs were examined in the current study.
Perceived social competence. Youth completed the Children’s Self Efficacy for Peer
Interaction Scale (CSPI; Wheeler & Ladd, 1982), which assesses youth’s perceived self-efficacy
in social situations. The scale consists of 22 items describing a social situation (e.g., “Some kids
want to play a game”) and is followed by an incomplete statement requiring the respondent to
evaluate his/her ability to perform a verbal persuasive skill (e.g. “Asking them if you can play is
__________ for you”). The respondent answers each item using a 4-point scale (1 = “very hard”
and 4 = “very easy”) with higher scores indicating greater self-efficacy. For this study, four items
were dropped because the wording was not age appropriate (e.g., “using your play area”). The
current study will use the mean across all 18 items (α’s = .82 and .91 at Times 1 and 3,
respectively).
Parents completed the social competence subscale from the CBCL (see previous
description of CBCL; Achenbach & Rescorla, 1991), which contains 9 items regarding: a)
participation in organizations, clubs, teams, or groups, b) number of close friends, c) amount of
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time spent with friends outside of regular school hours, and d) behavior with others (i.e., how
well the child gets along with their brothers and sisters, other kids, their parents) and behavior
when alone (i.e., how well the child does things by themselves). The CBCL yields T-scores on
the Social Competence subscale, which were used for this study.
Peer acceptance. Youth, parents, and teachers completed the Social Acceptance subscale
from the appropriate reporter versions of Harter’s (1985) Self-Perception Profile for Children
Scale (SPPC) to assess youth acceptance by peers; youth completed the What I Am Like,
(WIAL-C), parents completed the Parent’s Rating Scale of Child’s Actual Behavior (PRSCAB),
and teachers completed the Teacher’s Rating Scale of Child’s Actual Behavior (TRSCAB). All
three versions consist of items for which the respondent is asked to identify which of two
statements best describes the youth (e.g., “My child finds it hard to make friends” or “For my
child it’s pretty easy”), and then to decide whether the statement is “really true” or “sort of true.”
The child version subscale consists of 6 items and the parent and teacher version subscales
consist of 3 items, with higher scores (ranging from 1 to 4) indicating greater peer acceptance.
The current study used mean scores (α’s = .67, .67, .76, and .60 for mother-, father-, teacher-,
and child-report, respectively, at Time 1; α’s = .72, .59, .72, and .82 for mother-, father-,
teacher-, and child-report, respectively, at Time 3).
Friendship quality. Youth completed the Friendship Activity Questionnaire (FAQ) based
on the Friendship Qualities Scale (FQS; Bukowski, Hoza, & Boivin, 1994). The FAQ consists
of 46 items across five scales of friendship qualities: companionship (e.g., “My friend and I
spend a lot of our free time together”), conflict (e.g., “I can get into fights with my friend”), help
(e.g., “If other kids were bothering me, my friend would help me”), security (e.g., “If I have a
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problem at school or at home, I can talk to my friend about it”), and closeness (e.g., “I think
about my friend even when my friend is not around”). Respondents are asked to rate how true
each statement is for his/her closest friendship on a five-point scale (1 = “not true” and 5 =
“really true”) with higher scores indicating better friendship quality. The current study used the
mean score (α’s = .90 and .91 at Times 1 and 3, respectively).
Youth also completed the Emotional Support Questionnaire Scale (ESQ; Slavin, 1991) to
assess peer social support. This measure asks youth to nominate three individuals from each of
the three categories: family members, non-family adults, and peers. Respondents rate each
relationship on 4 items: how much they talk about personal concerns, how close they feel to the
individual, how much the individual rated talks to the respondent, and how satisfied they are
with the support they receive. The following 3 items were added for this study: how much do the
respondent and the other individual get upset with or mad at each other, how much does the
respondent play around and have fun with the other individual, and how sure the respondent is
that this relationship will last no matter what. Respondents are asked to rate each item on a fourpoint scale (1 = “hardly at all” and 4 = “very true”). The current study utilized data on how
respondents rate their peer relationships by computing a mean score across all 7 items (α’s = .88
and .85 at Times 1 and 3, respectively).
Health-related quality of life. Youths’ HRQOL was assessed using parent- and youthreport on the PedsQL Scale (PedsQL 4.0 Generic Core Scales; Varni, Seid, & Kurtin, 2001). The
PedsQL has well-established reliability and validity in children with both acute and chronic
health conditions, and yields an 8-item physical scale as well as a 15-item psychosocial scale; the
current study used only the psychosocial scale. The psychosocial scale is composed of three
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subscales: emotional (five items), social (five items), and school functioning (five items). Youth
and parents answered how much of a problem a given task had been over the past month using a
5-point scale (0 = “never a problem” to 4 = “almost always a problem”). The following are
sample questions from the psychosocial scale of the youth version: “I feel sad or blue”
(emotional); “Other kids do not want to be my friend” (social); “I have trouble keeping up with
my schoolwork” (school). The current study used mean scores, with higher scores indicating
greater HRQOL (α’s = .79, .86, and .81 for mother-, father-, and child-report, respectively, at
Time 1; α’s = .76, .84, and .81 for mother-, father-, and child-report, respectively, at Time 3).
Spina Bifida-Related Family Stress
Parents completed the Family Stress Scale (FSS; Quittner, Glueckauf, & Jackson, 1990),
which consists of 19 items to assess common stressors in families of a child with SB. Thirteen
items are non-disease specific (e.g., “mealtimes and bedtimes”) and 6 items are disease-specific
(e.g., “medical care/appointments”). Items are rated using a 5-point scale (1 = “not at all
stressful” and 5 = “extremely stressful”), with higher scores indicating higher levels of stress.
The current study used the mean of all 19 items (α’s = .92 and .90 for mother- and father-report,
respectively, at Time 2).
Young Adult Measures
As mentioned previously, participants who were 18 years or older at Time 3 completed
the young adult protocol, which excluded the participation of parents and teachers. The Time 3
young adult protocol included many of the same youth-reported measures as well as self-report
versions of most parent-reported measures. However, some of the measures were modified or not
included for those who completed the young adult protocol at Time 3 (see the following
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paragraph). Thus, young adult participants were still included in the present study, and analyses
included the data that were available, but some missing data is owed to measures that were not
included for participants who were young adults at Time 3.
Specifically, for sociodemographic factors, family structure and family income data were
not collected, thus, income-to-needs ratio was not calculated. For health-related outcomes, BMI
was not calculated because height and weight data were not collected, pain and adherence were
not assessed, and sleep disturbances was measured through the Adult Self-Report for ages 18–59
(ASR; Achenbach & Rescorla, 2003). For neuropsychological outcomes, attention problems
were measured using the ASR (Achenbach & Rescorla, 2003); the SNAP-IV (Swanson et al.,
2001) was not completed. For psychosocial outcomes, internalizing and externalizing symptoms
were measured through the ASR (Achenbach & Rescorla, 2003); the CDI (Kovacs, 1992) was
not completed. For social adjustment, perceived social competence was not assessed, and the
ESQ (ESQ; Slavin, 1991) was not completed as a measure of friendship quality. Lastly, SBrelated family stress was not assessed.
Statistical Treatment
All analyses were conducted using Statistical Package for the Social Sciences (SPSS)
Version 24.0.
Preliminary Analyses
Prior to hypothesis testing, the psychometric properties of all measures were evaluated,
including examining the distributional properties of all outcome variables (i.e., testing for
skewness and outliers). Data transformation techniques were used when appropriate.
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The present study had missing data due to item non-response, attrition, and an altered
study protocol for youth 18 years and older at Time 3 (i.e., no involvement of parents and
teachers). For all variables across all three time points, a non-significant Little’s missing
completely at random (MCAR) test (Little, 1988) revealed that data were missing completely at
random, 20.30% missing, χ2(2790) = 2889.60, p = .09. Listwise deletion was used to handle
missing data, as this is considered a valid approach when data are found to be MCAR (Schafer &
Graham, 2002).
To reduce the number of potential analyses, data reduction techniques were used.
Specifically, either Pearson correlation coefficients (for two reporters) or Cronbach’s alpha
coefficients (for three or more reporters, or for multiple measures, with scales treated as
individual items in a reliability analysis) were computed to assess, first, associations among
multiple reporters (i.e., youth, mother, father, teacher), and then associations among data from
multiple measures for each construct (e.g., the CDI and CBCL for internalizing symptoms). If
data were significantly correlated (r > .40, p < .05) or had adequate internal consistency (α >
.60), composite scores were created.
Descriptive statistics, bivariate correlations, and t-tests were conducted to determine the
associations among all study variables.
Hypothesis Testing
Covariates. The covariates that were included in analyses varied for each objective.
First, given that the range in participant age at each time point spans developmental stages (ages
8-15 at Time 1, ages 10-17 at Time 2, and ages 12-19 at Time 3), age was included as a covariate
in analyses for Objectives 1 and 3 to understand whether associations among study variables
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exist regardless of age (development stage; see Tables 3 and 4 for correlations between age and
study variables). Objective 2 aims to understand whether the associations among variables varied
based on age, which is why it was included as moderator and not a covariate. Second, descriptive
statistics revealed a significant difference in IQ between risk and non-risk groups across most
sociodemographic variables. Given this, and to be consistent with past literature (e.g., Papadakis
et al., 2018), IQ was included as a covariate in all analyses. Third, there was a range in condition
severity in this study’s sample (see Table 1), consistent with the larger SB population (Copp et
al., 2015). To understand whether associations among study variables regardless of the severity
of one’s condition, condition severity was included as a covariate in all analyses (see Tables 3
and 4 for correlations between condition severity and study variables).
Analytic plan for objective 1. The first objective was to examine differences in healthrelated, neuropsychological, and psychosocial functioning between youth who are and are not
characterized by risk for each sociodemographic factor at Time 1 (see Figure 1). This objective
was examined by conducting multivariate analyses of covariance (MANCOVAs) with univariate
follow-up analyses. Three MANCOVAs (one each for health-related, neuropsychological, and
psychosocial functioning outcomes) were tested for each sociodemographic factor. Analyses
included youth age, IQ, and condition severity as covariates. Assuming a power of .80 and an
alpha of .05, a sample of 26 is required to detect large effect sizes (ƞ2 = .40) and a sample size of
64 is required to detect medium effect sizes (ƞ2 = .25) for analyses with 2 groups (Cohen, 1992).
Thus, the current study had enough power to detect medium to large effect sizes.
Analytic plan for objective 2. The second objective was to examine the association
between the cumulative effect of sociodemographic risk (i.e., cumulative risk) at Time 1 and
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youth health-related, neuropsychological, and psychosocial functioning at Time 1, as moderated
by age at Time 1 (see Figure 2). This objective was examined by conducting hierarchical
multiple regression analyses testing moderation effects based on methods outlined by Aiken and
West (1991) and Holmbeck (1997, 2002). A separate regression analysis was conducted for each
outcome. Variables were entered simultaneously within the following steps: (1) covariates, (2)
cumulative risk index main effect and age main effect, (3) cumulative risk index X age
interaction. Covariates included youth IQ and condition severity. Assuming a power of .80 and
an alpha of .05, a sample of 38 is required to detect large effect sizes (R2 = .35) and a sample size
of 84 is required to detect medium effect sizes (R2 = .15) for analyses with 4 predictors (Cohen,
1992). Thus, the current study had enough power to detect medium to large effect sizes.
Analytic plan for objective 3. The third objective was to examine SB-related family
stress at Time 2 as a mediator of the longitudinal association between cumulative risk and
sociodemographic factors at Time 1, and youth health-related, neuropsychological, and
psychosocial functioning at Time 3 (see Figure 3). This objective was examined by using
bootstrapping methods, which have been validated in the literature and is preferred over other
methods, such as the Sobel Test (Hayes, 2009; Hayes, 2013; MacKinnon, Warsi, & Dwyer,
1995; Preacher & Hayes, 2008). The Sobel Test (Sobel, 1982) uses a normal approximation
which presumes a symmetric distribution. Because it falsely presumes symmetry, it is a more
conservative test, yielding very low power. With bootstrapping, there are fewer parameter
estimates and power is higher, which reduces the possibility of Type II errors. This procedure
generates an empirical approximation of the product of the estimated coefficients’ sampling
distribution in the direct path, percentile-based bootstrap confidence intervals (CI), and bootstrap
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measures of standard errors using 5,000 resamples, with replacement, from the dataset. When
zero is not between the upper and lower bounds of the confidence interval, it can be claimed with
95% confidence that the indirect effect is not zero, indicating a significant indirect effect (Hayes,
2009; Hayes, 2013; MacKinnon et al., 1995; Preacher & Hayes, 2008). The current study used
Hayes’ PROCESS v2.16 statistical software to conduct bootstrapping analyses. Analyses
controlled for youth age, IQ, condition severity, and the dependent variable at Time 1. When
using percentile bootstrapping methods and assuming a power of .80, and an alpha of .05, a
sample size of 36 is required to detect large effect sizes and a sample size of 78 is required to
detect medium effect sizes (Fritz & MacKinnion, 2007). Thus, the current study had enough
power to detect medium to large effect sizes.

CHAPTER FOUR
RESULTS
Preliminary Analyses
All variables were examined for outliers and all dependent variables were tested for
skewness. Following the conservative approach recommended by Tabachnick & Fidell (2013),
variables were considered skewed and were transformed if skewness values were greater than
1.0. In addition, if a variable was skewed at one time point, it was transformed at all three time
points. Results indicated that two variables were positively skewed: UTIs and pain. Both
variables were first transformed using square root transformation, but they remained skewed;
therefore, log transformation was used. At Times 1, 2, and 3, respectively, UTIs had skewness
values of 5.61, 2.46, and 7.03; these values reduced to 1.81, 0.65, and 3.96 after square root
transformation and 0.66, 0.27, and 0.31 after log transformation. Pain had skewness values of
2.89, 3.48, and 5.81; these values reduced to 1.89, 2.14, and 2.38 after square root
transformation, and 0.13, 0.02, and 0.13 after log transformation.
Data reduction techniques were used to reduce the number of analyses by examining the
associations among multiple reporters and multiple measures of each construct. Specifically,
Pearson correlation coefficients (for two reporters) or Cronbach’s alpha coefficients (for three or
more reporters, or for multiple measures, with scales treated as individual items in a reliability
analysis) were conducted and, if data were significantly correlated (r > .4, p < .05) or had
adequate internal consistency (α > .6), composite scores were computed. For some variables,
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composites were created by collapsing across both reporters and measures. For constructs that
included different measures (e.g., attention was measured using the CBCL and SNAP-IV), scores
were first transformed into z scores. Results indicated that the following variables were
significantly correlated or demonstrated adequate internal consistency, so were averaged together
at each time point; statistics are listed for Times 1 and 3, respectively, for each construct except
SB-related family stress, for which statistics represent Time 2: mother- and father-report of sleep
disturbances on the CBCL (r = .63, p < .001, α = .74 across all mother and father items; r = .56,
p < .001, α = .65 across all mother and father items); mother- and father-report of medical
adherence on the SBSMP (r = .57, p < .001, r = .58, p < .001); mother-, father-, and teacherreports of attention on the CBCL and SNAP-IV (α’s = .68 and .77); mother-, father-, and
teacher-reports of executive function on the BRIEF (α’s = .65 and .81); the reading, writing, and
math subscales of the WRAT (α’s = .93 and .90); mother-, father-, and teacher-reports of
internalizing symptoms on the CBCL and youth-report on the CDI (α’s = .54 and .53); mother-,
father-, and teacher-reports of externalizing symptoms on the CBCL (α’s = .60 and .65); motherand father-report on the CBCL and youth-report on the CSPI for social competence, mother-,
father-, teacher-, and youth-report on the HARTER for peer acceptance, and youth-report on the
FAQ and ESQ for friendship quality (α’s = .77 and .78); mother-, father-, and youth-reports of
HRQOL on the PedsQL (α’s = .60 and .68); mother- and father-report of SB-related family stress
on the FSS (r = .45, p < .001).
T-tests were conducted to determine differences in covariates (age, IQ, condition
severity) between risk and non-risk groups for each of the 10 sociodemographic variables at
Time 1. There were no significant differences in age between risk and non-risk groups for any of
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the 10 sociodemographic variables (p’s > .05). There was a significant difference in IQ between
risk and non-risk groups across all sociodemographic variables except family structure, in that
risk groups had significantly lower IQ scores (p’s < .05). Lastly, there was a significant
difference in condition severity between risk and non-risk groups for parent education and
occupation, in that risk groups had significantly greater condition severity (p’s > .05). T-tests
were also conducted to determine differences in SB-related family stress at Time 2 for each
sociodemographic variable at Time 1. There was a significant difference in SB-related family
stress between risk and non-risk groups for race/ethnicity, insurance, parent education, and
parent occupation, in that, contrary to expectations, risk groups had significantly lower SBrelated family stress (p’s > .05).
Table 2 displays descriptive information on the cumulative risk index at Time 1.

Table 2. Descriptive Information on Cumulative Risk Index
M (SD) or N (%)
n = 97
Cumulative Risk Index
3.26 (2.56)
0 Risks
14 (14.4%)
1 Risk
18 (18.6%)
2 Risks
16 (16.5%)
3 Risks
7 (7.2%)
4 Risks
10 (10.3%)
5 Risks
10 (10.3%)
6 Risks
5 (5.2%)
7 Risks
12 (12.4%)
8 Risks
4 (4.1%)
9 Risks
1 (1.0%)
10 Risks
0 (0.0%)
Note. Sample was reduced from full sample of n = 140 because
Cases with missing data on any single sociodemographic factor
used to create cumulative risk index were not included.
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Table 3 displays bivariate correlations among cumulative risk, outcome variables, and covariates
(age, IQ, condition severity), all at Time 1. The only significant correlation that was in the
unexpected direction was between cumulative risk and UTIs (r = -.23, p < .05). Table 4 displays
bivariate correlations among cumulative risk and covariates (age, IQ, condition severity) at Time
1 (duplicated from Table 3), but with SB-related family stress at Time 2 and outcome variables
at Time 3. Significant correlations that were in unexpected directions include those between
cumulative risk and attention problems (r = -.24, p < .05), cumulative risk and executive function
problems (r = -.20, p < .05), and cumulative risk and SB-related family stress (r = -.30, p < .001).

Table 3. Correlations among Cumulative Risk, Health-Related, Neuropsychological, and Psychosocial Functioning, and Covariates, all at Time 1
Variable

1.

1. CR
–
Health
2. BMI
3. Sleep
4. UTIa
5. Paina
6. Adherence
Neuropsych
7. Att Problems
8. EF Problems
9. Academics
Psychosocial
10. Int Sx
11. Ext Sx
12. Social
13. HRQOL
Covariates
14. Age
15. IQ
16. Severity

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

.21

.10

-.30**

.39**

.15

-.16

-.17

-.34**

.18

-.03

-.25*

-.05

.14

-.43***

.17

–

.15
–

.06
.121
–

.01
.09
-.24
–

.01
.02
.07
.22
–

-.18
.13
-.18
.06
-.24**

-.17
.13
-.20
.05
-.29**

-.06
-.11
.20
-.28*
-.03

.08
.36***
-.10
.32**
-.14

-.06
.32***
-.01
.18
-.23*

-.18
-.06
.21*
-.09
.05

.06
-.28**
.13
-.26*
.00

.22*
.01
-.05
-.04
.06

-.20*
-.08
.27**
-.30**
-.13

.21*
.07
.22*
.15
.33***

–

.87***
–

-.23**
-.19*
–

.46***
.44***
-.23*

.48***
.59***
-.10

-.52***
-.47***
.37***

-.36***
-.36***
.18

-.07
-.13
-.18*

-.30**
-.24**
.75***

.08
.07
-.13

–

.54***
–

-.47***
-.21*
–

-.48***
-.25**
.41***
–

.05
-.15
-.16
.03

-.30**
-.11
.45***
.23**

.03
-.13
-.16
-.12

–

-.24**
–

.13
-.31***
–

Note. n’s range from 81 to 140 across variables. CR = cumulative risk. BMI = body mass index percentile. Sleep = sleep disturbances. UTI = lifetime number of urinary tract
infections. Neuropsych = Neuropsychological. Att Problems = attention problems. EF Problems = executive function problems. Int Sx = internalizing symptoms. Ext Sx =
externalizing symptoms. Social = (positive) social adjustment. HRQOL = health-related quality of life. IQ = WASI estimated full-scale IQ. Severity = condition severity. aThis
variable was log transformed to correct for skewness. *p < .05, ** p < .01, ***p <.001.
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Table 4. Correlations among Cumulative Risk and Covariates at Time 1, SB-Related Family Stress at Time 2, and Health-Related, Neuropsychological, and Psychosocial
Functioning at Time 3
Variable
1.
1. CR
–
Health
2. BMI
3. Sleep
4. UTIa
5. Paina
6. Adherence
Neuropsych
7. Att Problems
8. EF Problems
9. Academics
Psychosocial
10. Int Sx
11. Ext Sx
12. Social
13. HRQOL
Mediator
14. Stress
Covariates
15. Age
16. IQ
17. Severity

2.
.29*

3.
.02

4.
-.34*

5.
.27

6.
.18

7.
-.31*

8.
-.23*

9.
-.43***

10.
.02

11.
-.13

12.
-.08

13.
-.13

14.
-.35**

15.
.14

16.
-.43***

17.
.17

–

.20
–

.13
.19
–

.36*
-.17
-.22
–

.47**
-.23
-.06
.36*
–

.09
.16
.34*
.10
-.14

-.02
.13
.23
.13
-.17

-.27
-.08
.20
-.46*
-.14

.32*
.37**
.18
.38*
.09

.05
.14
.06
-.06
-.15

-.21
-.30*
-.29
-.35*
-.08

-.17
-.33*
.06
-.42*
.09

-.13
.49***
.29
-.14
-.21

.28
.07
.06
.01
.22

-.19
.16
.36*
-.30
-.16

-.27*
.01
.03
.19
.26

–

.85***
–

-.24
-.22
–

.27*
.42***
-.07

.49***
.65***
.00

-.45***
-.48***
.46**

-.43**
-.44***
.07

.40**
.42***
-.02

-.04
-.07
-.20

-.05
.05
.79***

-.01
-.12
-.27**

–

.61***
–

-.53***
-.32*
–

-.52***
-.30*
.53***
–

.33**
.26*
-.32*
-.41**

.08
-.16
.07
.12

.05
.18
.31*
.04

-.01
-.42***
-.11
-.17

–

-.20

.18

.07

–

-.24**
–

.13
-.31***
–

Note. n’s range from 47 to 140 across variables. Correlations among cumulative risk and covariates at Time 1 are replications of that presented in Table 2. CR = cumulative risk.
BMI = body mass index percentile. Sleep = sleep disturbances. UTI = lifetime number of urinary tract infections. Neuropsych = neuropsychology. Att Problems = attention
problems. EF Problems = executive function problems. Int Sx = internalizing symptoms. Ext Sx = externalizing symptoms. Social = (positive) social adjustment. HRQOL =
health-related quality of life. Stress = SB-related family stress. IQ = WASI estimated full-scale IQ. Severity = condition severity. aThis variable was log transformed to correct
for skewness. *p < .05, ** p < .01, ***p <.001.
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Hypothesis Testing
Objective 1
The first objective was to examine differences in health-related, neuropsychological, and
psychosocial functioning between youth who are and are not characterized by risk for each
sociodemographic factor at Time 1. Analyses controlled for age, IQ, and condition severity. It
was hypothesized that, compared to youth not characterized by sociodemographic risk, those
who are characterized by sociodemographic risk would demonstrate poorer health-related,
neuropsychological, and psychosocial functioning.
Refer to Table 5 for results related to health-related functioning. Adjusted means (due to
log transformation of variables) are presented in the table and represent data that is included in
analysis after inclusion of covariates. In text, non-adjusted means represent the mean of all
available data. There was a significant difference in health-related functioning based on family
income-to-needs. Contrary to hypotheses, follow-up univariate analyses revealed a significant
difference in number of lifetime UTIs, in that youth who had a low family income-to-needs ratio
had significantly less UTIs (M = 0.69; non-adjusted M = 6.15) compared to youth who had a
higher ratio (M = 0.45; non-adjusted M = 3.65). Consistent with hypotheses, univariate analyses
also revealed a significant difference in pain, in that youth who had a low family income-toneeds ratio had significantly more pain (M = 1.30; non-adjusted M = 51.47) compared to youth
who had a higher ratio (M = 0.57; non-adjusted M = 12.35).

Table 5. MANCOVAs and Significant ANCOVA Follow-Up Findings for Health-Related Functioning Outcomes
MANCOVA
Race/Ethnicity

F (5, 43) = 1.16

Health Insurance

F (5, 42) = 1.96

ANCOVA

Effect
Size

Parent Education

F (5, 43) = 0.40

.19
.06
.04

Parent Employment

F (5, 43) = 0.58

.06

Parent Occupation

F (5, 41) = 1.75

.18

Parent Immigrant Status

F (3, 37) = 0.66

.08

Parent Language

F (3, 43) = 1.49

.09

Family Structure

F (5, 42) = 0.89

.12

Family Income-to-Needs

F (5, 41) = 2.71*
a

UTI : F (1, 82) = 4.87*
Paina: F (1, 65) = 8.58**
F (5, 43) = 1.12

Risk
M (SD)

0.69 (.43)

0.46 (.42)

0.69 (.43)
0.57 (.84)

0.45 (.36)
1.30 (.85)

.12
UTIa: F (1, 87) = 5.06*

Zip Code Income

Non-Risk
M (SD)

.25
.06
.12
.12

Note. Due to missing data and the use of listwise deletion, n’s range from 46 to 52 across MANCOVAs and from 70 to 92 across
ANCOVAs. Each MANCOVA included attention problems body mass index percentile, sleep disturbances, lifetime number of
urinary tract infections (UTIs), pain, and medical adherence. All analyses controlled for age, IQ, and condition severity. Partial
eta squared is reported as an effect size estimate. Please see main document for explanation of Non-Risk and Risk categorization.
a
Variables were log transformed to correct for skewness *p < .05, ** p < .01, ***p <.001.
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In addition, for health insurance, while the multivariate analysis was not significant, there
was a significant univariate finding for number of lifetime UTIs. Contrary to hypotheses, followup univariate analyses revealed a significant difference in number of lifetime UTIs, in that youth
without private health insurance had significantly less UTIs (M = 0.46; non-adjusted M = 6.92)
compared to youth with private health insurance (M = 0.69; non-adjusted M = 4.00). No other
significant results were found for health-related functioning (p’s > .05).
Refer to Table 6 for results related to neuropsychological functioning. There was a
significant difference based on race/ethnicity. Contrary to hypotheses, univariate follow-up
analyses revealed a significant difference in both attention problems and executive function
problems, in that non-Caucasian youth had significantly fewer attention (M = -0.12) and
executive functioning (M = 1.64) problems compared to Caucasian youth (M’s = 0.04 and 1.71,
respectively). There was also a significant difference based on health insurance. Contrary to
hypotheses, univariate follow-up analyses revealed a significant difference in attention problems,
in that youth without private health insurance had significantly fewer attention problems (M = 0.10) compared to youth with private insurance (M = -0.01). A significant difference was found
based on parent education. Contrary to hypotheses, univariate follow-up analyses revealed a
significant difference in both attention problems and executive function problems, in that youth
with non-college educated parents had significantly fewer attention (M = -0.11) and executive
functioning (M = 1.64) problems compared to youth with a college-educated parent (M’s = 0.05
and 1.73, respectively). Consistent with hypotheses, univariate follow-up analyses also revealed
a significant difference in academic achievement, in that youth with non-college educated
parents (M = 85.80) had significantly lower academic achievement compared to youth with a
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college educated parent (M = 100.70). Lastly, a significant difference was found based on parent
occupation. Contrary to hypotheses, univariate follow-up analyses revealed a significant
difference in both attention problems and executive function problems, in that youth with parents
who have an occupation of lower status had significantly fewer attention (M = -0.11) and
executive functioning (M = 1.65) problems compared to youth not at risk (M’s = 0.01 and 1.69,
respectively).
In addition, while the multivariate analysis was not significant for parent employment,
parent immigrant status, and parent language, there were significant univariate findings.
Specifically, consistent with hypotheses, univariate follow-up analyses revealed a significant
difference in academic achievement based on parent employment, in that youth with parents who
were not employed full-time had significantly lower academic achievement (M = 81.48)
compared to youth with parents who were employed full-time (M = 95.19). Contrary to
hypotheses, univariate follow-up analyses revealed a significant difference in both attention
problems and executive function problems based on parent immigrant status, in that youth with
an immigrant parent had significantly fewer attention (M = -0.19) and executive functioning (M
= 1.60) problems compared to youth not at risk (M’s = 0.02 and 1.70, respectively). Contrary to
hypotheses, univariate follow-up analyses also revealed a significant difference in both attention
problems and executive function problems based on parent language, in that youth with parents
who did not speak English had significantly fewer attention (M = -0.24) and executive
functioning (M = 1.57) problems compared to youth not at risk (M’s = 0.02 and 1.71,
respectively). No other significant results were found for neuropsychological functioning (p’s >
.05).
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Table 6. MANCOVAs and Significant ANCOVA Follow-Up Findings for Neuropsychological Functioning Outcomes
Effect
Non-Risk
Risk
MANCOVA
ANCOVA
Size
M (SD)
M (SD)
Race/Ethnicity
F (3, 116) = 3.68*
.09
Att: F (1, 124) = 8.36**
.06
0.04 (0.83)
–0.12 (0.66)
EF: F (1, 124) = 6.59*
.05
1.71 (0.32)
1.64 (0.30)
Health Insurance
F (3, 112) = 2.84*
.07
Att: F (1, 118) = 3.94*
.03
–0.01 (0.78)
–0.10 (0.73)
Parent Education
F (3, 114) = 5.06**
.12
Att: F (1, 120) = 5.64*
.05
0.05 (0.81)
–0.11 (0.71)
EF: F (1, 120) = 6.62*
.05
1.73 (0.30)
1.64 (0.30)
AA: F (1, 120) = 8.67**
.07
100.70 (15.71)
85.80 (19.69)
Parent Employment
F (3, 115) = 1.81
.05
AA: F (1, 117) = 4.71*
.04
95.19 (18.48)
81.48 (19.16)
Parent Occupation
F (3, 110) = 3.76*
.09
Att: F (1, 116) = 9.32**
.07
0.01 (0.74)
–0.11 (0.76)
EF: F (1, 116) = 5.61*
.05
1.69 (0.26)
1.65 (0.34)
Parent Immigrant Status
F (3, 94) = 1.54
.05
Att: F (1, 98) = 4.40*
.04
0.02 (0.80)
–0.19 (0.51)
EF: F (1, 98) = 3.95*
.04
1.70 (0.31)
1.60 (0.22)
Parent Language
F (3, 116) = 1.49
.04
Att: F (1, 124) = 6.53*
.05
0.02 (0.80)
–0.24 (0.54)
EF: F (1, 124) = 7.77**
.06
1.71 (0.32)
1.57 (0.28)
Family Structure
F (3, 112) = 0.62
.02
Family Income-to-Needs
F (3, 104) = 0.80
.02
Zip Code Income
F (3, 116) = 0.43
.01
Note. Due to missing data and the use of listwise deletion, n’s range from 101 to 123 across MANCOVAs and from 103 to 129
across ANCOVAs. Each MANCOVA included attention problems (Att; z score), executive function problems (EF; mean score),
and academic achievement (AA; standard score). All analyses controlled for age, IQ, and condition severity. Partial eta squared is
reported as an effect size estimate. Please see main document for explanation of Non-Risk and Risk categorization. *p < .05,
** p < .01, ***p <.001.
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Lastly, there were no significant multivariate or univariate findings for psychosocial
functioning outcomes (p’s > .05).
Objective 2
The second objective was to examine the association between the cumulative effect of
sociodemographic risk (i.e., cumulative risk) and youth health-related, neuropsychological, and
psychosocial functioning, as moderated by age, all at Time 1. Analyses controlled for IQ and
condition severity. It was hypothesized that greater cumulative risk would be associated with
poorer health-related, neuropsychological, and psychosocial functioning concurrently, and these
associations will vary based on age, in that they would be stronger for older youth. Consistent
with hypotheses, results revealed that higher cumulative risk was found to be associated with
more pain (b = .12, SE = .06, β = .33, t = 2.13, p < .05, ΔR2 = .07). However, contrary to
hypotheses, higher cumulative risk was found to be associated with fewer lifetime UTI’s (b = .04, SE = .02, β = -.23, t = -2.06, p < .05, ΔR2 = .04), less attention problems (b = -.08, SE = .03,
β = -.29, t = -2.73, p < .01, ΔR2 = .07), and less executive function problems (b = -.03, SE = .01,
β = -.27, t = -2.42, p < .05, ΔR2 = .06. In addition, there were no significant interactions between
cumulative risk and age.
Objective 3
The third objective was to examine SB-related family stress at Time 2 as a mediator of
the longitudinal association between cumulative risk and sociodemographic factors at Time 1,
and youth health-related, neuropsychological, and psychosocial functioning at Time 3. Hayes’
PROCESS v2.16 statistical software was used to conduct bootstrapping analyses. Individual
mediation models were run for each independent and dependent variable, as is recommended
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when using PROCESS (Hayes, 2013). Analyses controlled for youth age, IQ, condition severity,
and the dependent variable at Time 1. It was hypothesized that individual sociodemographic
factors characterized by risk and cumulative risk would predict greater SB-related family stress,
which would, in turn, predict poorer youth health-related, neuropsychological, and psychosocial
functioning.
Refer to Table 7 for results of significant indirect mediation models. Results revealed
significant indirect mediation models for models predicting BMI, sleep disturbances, UTIs,
attention problems, academic achievement, internalizing symptoms, and HRQOL. First, SBrelated family stress mediated the associations between parent education and parent language
predicting BMI. Specifically, sociodemographic risk (parents without a college education;
parents whose preferred language is not English) predicted less SB-related family stress
(contrary to hypotheses), and less family stress predicted higher BMI (contrary to hypotheses).
SB-related family stress also mediated the associations between cumulative risk, race/ethnicity,
health insurance, parent education, and parent immigrant status predicting sleep disturbances.
Specifically, sociodemographic risk (non-Caucasian youth; youth without private insurance;
parents without a college education; immigrant parents) and greater cumulative risk predicted
less SB-related family stress (contrary to hypotheses), and less family stress predicted fewer
sleep disturbances (consistent with hypotheses). SB-related family stress mediated the
association between parent occupation predicting UTIs. Specifically, sociodemographic risk
(parents with occupations of lower status) predicted less SB-related family stress (contrary to
hypotheses), and less SB-related family stress predicted fewer UTIs (consistent with
hypotheses).

Table 7. Significant Indirect Mediation Models of Cumulative Risk and Sociodemographic Factors at Time 1 as Predictors of Health-Related, Neuropsychological, and
Psychosocial Functioning at Time 3, as Mediated by Spina Bifida-Related Family Stress at Time 2
Independent Variable
Dependent
Variable

Path A
Coeff.
SE

Path B
Coeff.
SE

Path C’
Direct Effect
Coeff.
SE

Path C
Total Effect
Coeff.
SE

Coeff.

SE

Indirect Effect
95% CI
Lower Upper

Effect
Size

BMI
Parent Education
–0.34*
0.15
–16.19
9.63
3.27
8.71
8.79
8.29
5.52
4.18
0.49
18.61
.22
Parent Language
–0.60*
0.22
–16.40
9.88
3.72
13.69
13.48 12.70
9.76
7.37
0.47
31.75
.39
Sleep Disturbances
Cumulative Risk
–0.08** 0.03
0.22**
0.07
0.04**
0.02
0.02
0.02
–0.02 0.01
–0.04
–0.00
–.07
Race/Ethnicity
–0.36*
0.14
0.18*
0.07
0.11
0.08
0.04
0.08
–0.07 0.04
–0.19
–0.01
–.25
Health Insurance
–0.47** 0.13
0.20*
0.07
0.13
0.08
0.04
0.07
–0.09 0.05
–0.23
–0.03
–.33
Parent Education
–0.30*
0.14
0.20**
0.07
0.20**
0.07
0.14
0.07
–0.06 0.04
–0.16
–0.01
–.23
Parent Immigrant
–0.41** 0.41
0.15*
0.07
0.01
0.08
–0.05 0.08
–0.06 0.04
–0.18
–0.01
–.23
UTIs
Parent Occupation
–0.50*
0.23
0.31
0.16
–0.09
0.20
–0.24 0.20
–0.15 0.11
–0.50
–0.01
–.34
Attention Problems
Cumulative Risk
–0.08*
0.03
0.33*
0.13
–0.01
0.03
–0.03 0.03
–0.02 0.02
–0.08
–0.00
–.05
Parent Immigrant
–0.41*
0.18
0.29*
0.13
–0.16
0.16
–0.28 0.16
–0.12 0.08
–0.31
–0.00
–.27
Academic
Achievement
Zip Code Income
–0.34*
0.15
–3.47*
1.55
–3.87*
1.76
–2.69 1.74
1.17
0.85
0.09
3.59
.20
Internalizing
Symptoms
Cumulative Risk
–0.07*
0.03
0.41
0.21
0.05
0.04
0.02
0.04
–0.03 0.02
–0.08
–0.00
–.04
Health Insurance
–0.38** 0.13
0.32
0.21
–0.03
0.22
–0.15 0.21
–0.12 0.10
–0.44
–0.00
–.17
Parent Occupation
–0.32*
0.14
0.44*
0.20
0.38
0.21
0.23
0.21
–0.14 0.09
–0.38
–0.02
–.20
Parent Immigrant
–0.34*
0.14
0.36
0.21
0.10
0.23
–0.03 0.22
–0.12 0.08
–0.34
–0.02
–.17
HRQOL
Cumulative Risk
–0.07*
0.03
–0.27** 0.10
–0.06**
0.02
–0.04 0.02
0.02
0.01
0.00
0.05
.05
Note. Due to missing data and the use of listwise deletion, n’s range from 38 to 62 across models. BMI = body mass index percentile. UTI = lifetime number of urinary
tract infections. Coeff. = estimated effect coefficient. SE = standard error. Path A is the direct effect of the independent variable (cumulative risk or sociodemographic
factor) on the mediating variable (spina bifida-related family stress). Path B is the direct effect of the mediating variable (spina bifida-related family stress) on the
outcome variable (health-related or psychosocial functioning), while controlling for the independent variable. Patch C’ is the direct effect of the independent variable on
the outcome variable, while controlling for the mediating variable. Path C is the total effect of the independent variable on the outcome variable. Partially standardized
indirect effect coefficients are reported as estimates of effect size. All analyses controlled for age, IQ, and condition severity. **p<.01, *p<.05
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SB-related family stress mediated the association between cumulative risk and parent immigrant
status predicting attention problems. Specifically, sociodemographic risk (immigrant parents)
and greater cumulative risk predicted less SB-related family stress (contrary to hypotheses), and
less SB-related family stress predicted fewer attention problems (consistent with hypotheses).
SB-related family stress mediated the association between zip code income predicting academic
achievement, in that sociodemographic risk (living in an area of lower income) predicted less
SB-related family stress (contrary to hypotheses), and less SB-related family stress predicted
higher academic achievement (consistent with hypotheses). SB-related family stress mediated
the association between cumulative risk, health insurance, parent occupation, and parent
immigrant status predicting internalizing symptoms. Specifically, sociodemographic risk (youth
without private insurance; parents with occupations of lower status; immigrant parents) and
greater cumulative risk predicted less SB-related family stress (contrary to hypotheses), and less
SB-related family stress predicted fewer internalizing symptoms (consistent with hypotheses).
Lastly, SB-related family stress mediated the association between cumulative risk predicting
HRQOL. Specifically, greater cumulative risk predicted less family stress (contrary to
hypotheses), and less SB-related family stress predicted greater HRQOL (consistent with
hypotheses).

CHAPTER FIVE
DISCUSSION
While families of youth with SB have demonstrated significant resilience (e.g., Lennon et
al., 2015), they are also at risk for experiencing challenges in multiple domains (e.g., Holmbeck
& Devine, 2010). Indeed, research has shown that youth with SB are at risk for experiencing
poor health-related, neuropsychological, and psychosocial functioning, especially when
compared to typically-developing youth (e.g., Dennis et al., 2006; Holmbeck et al., 2003; Liptak
et al., 2015). While many domains have been examined as predictors of these outcomes (e.g.,
family functioning), one area that has not been sufficiently investigated is understanding the
impact of sociodemographic factors. This is a crucial area for research given the pervasive health
disparities that exist in the US and around the world, with pediatric chronic illness groups like
SB being especially at risk (AAP, 2010). A few studies have found that sociodemographic
factors such as insurance, household income, and SES explain variance in bladder continence,
mobility, cognitive processes, and psychosocial adjustment among youth with SB (Holmbeck et
al., 2003; Schechter et al., 2015; Wohlfeiler et al., 2008). However, this area of research is
complicated by the lack of clarity and consistency among conceptual and methodological
approaches used across studies (Cheng et al., 2015). Importantly, understanding why, or the
processes through which, sociodemographic factors impact outcomes among youth with SB is
just as important as understanding if they do. Thus, the current study sought to expand upon the
limited understanding of how sociodemographic factors are associated with health-related,
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neuropsychological, and psychosocial functioning among youth with SB, and to understand the
mechanisms and conditions through which these associations occur.
In summary, some hypotheses were supported while others were not. For Objective 1,
consistent with hypotheses, it was discovered that youth with SB characterized by
sociodemographic risk (based on family income-to-needs) reported higher pain and (based on
parent education and parent employment) lower academic achievement. Contrary to hypotheses,
youth with SB characterized by sociodemographic risk (based on health insurance and family
income-to-needs) reported fewer lifetime UTIs. Further, youth characterized by
sociodemographic risk across several factors (race/ethnicity, health insurance, parent education,
parent occupation, parent immigrant status, and parent language) were reported to have fewer
attention and executive function problems. Surprisingly, no other significant differences were
found among risk and non-risk groups, including for any psychosocial functioning outcomes. For
Objective 2, consistent with hypotheses, higher cumulative risk was found to be associated with
more pain. However, contrary to hypotheses, higher cumulative risk was found to be associated
with fewer lifetime UTIs, and fewer attention and executive function problems. In addition, age
did not moderate the associations between cumulative risk and outcomes. Finally, for Objective
3, SB-related family stress was found to mediate the relation between cumulative risk and
individual sociodemographic factors and several outcomes, namely, BMI, sleep disturbances,
UTIs, attention problems, academic achievement, internalizing symptoms, and HRQOL.
Notably, results revealed indirect-only mediation models. Importantly, and contrary to
hypotheses, sociodemographic risk and cumulative risk predicted lower SB-related family stress
across all models. However, with the exception of BMI, SB-related family stress did, in turn,
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predict outcomes in the expected direction. For example, lower SB-related stress predicted fewer
sleep disturbances and higher HRQOL.
Overall, results highlight certain sociodemographic factors and cumulative risk are more
predictive of outcomes than others, and certain outcomes are more impacted by
sociodemographic factors than others. These associations seem to exist for youth at different
ages/developmental stage, and constructs like SB-related family stress play an important role in
how these associations unfold over time.
Differences in Outcomes between Risk and Non-Risk Groups
The first objective of this study was to examine differences in health-related,
neuropsychological, and psychosocial functioning between youth who are and are not
characterized by risk for each sociodemographic factor at Time 1. First, among health-related
functioning outcomes, the risk and non-risk groups did not differ on BMI, sleep disturbances, or
medical adherence. It is surprising that no differences were observed for BMI given that past
research has found that among typically-developing youth, those who are racial/ethnic
minorities, from low-income families, or who have parents with less than high school educations
are more likely to have higher BMIs and to be obese (Frederick, Snellman, & Putnam, 2014). It
is important to recognize that there may be limitations to the BMI data collected in the present
study, in that height and weight measurements are often not routinely assessed at home or during
clinic visits among youth with physical disabilities (McPherson, Swift, Yung, Lyons, & Church,
2013). One study found that among a sample of 180 youth with SB, only 35% had their height
and weight routinely assessed at clinic visits, but of those who did, 24% were classified as
overweight and 18% were classified as obese (41.3% were either overweight or obese based on
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their BMI; McPherson et al., 2013). The present study used parent-report of height and weight,
unless it were missing, in which cases medical chart data was used. It is possible that most
parents are reporting on the height and weight measurements that were most recently reported to
them during their child’s last clinic visit, which, according to research, may not have been recent.
Further, it is also surprising that there were no group differences in sleep disturbances, given a
past study found that lower SES predicted increasing sleep disturbances over a 10-year period
(Murray et al., 2016). Perhaps the accumulation of risk over time is a better predictor of sleep
quality in the SB population. Lastly, risk and non-risk groups did not significantly differ on
medical adherence. Given the complex medical regimens that youth with SB are often tasked
with, it could be considered encouraging to find that youth who may be under resourced (e.g.,
due to low income, low education) are not significantly less adherent to SB medical regimens
compared to youth are not under resourced. Still, previous research (using data from the larger
study from which the present study is drawn) has found non-adherence rates to range from 1.3%
to 42.7%, suggesting non-adherence is a concern within this entire sample of youth with SB
(Psihogios, Kolbuck, & Holmbeck, 2015).
Consistent with hypotheses, it was discovered that youth with SB from families who had
a lower income-to-needs ratio reported higher pain. It has been well-documented that
socioeconomic disadvantage is associated with an increased risk of pain among community and
medical samples of adults worldwide (Poleschuck & Green, 2008). For the most part, this has
also been shown to be true among typically-developing youth and youth with chronic illnesses,
but inconsistencies in the literature exist (King et al., 2011). Among youth with SB, pain has
been described as more prevalent and pertinent to psychosocial health than what was previously

76
believed, and it has been found to predict outcomes such as social activity involvement (Essner,
Murray, & Holmbeck, 2014).
Contrary to hypotheses, youth with SB from families who had a lower income-to-needs
ratio and youth without private health insurance reported fewer lifetime UTIs. This is surprising
given that a previous study found that those without private insurance were more likely to have
bladder incontinence (Schechter et al., 2015). Notably, the current study used primarily parentreport of UTIs, and only pulled data from medical charts in cases where parent-report data were
missing. Schechter and colleagues (2015) used data collected through a national registry. Parents
may be inaccurate reporters of their child’s lifetime number of UTIs, as past research has found
variable evidence about the accuracy of parent-report of child health history (Pless & Pless,
1995; Schwarz, Monti, Savelli-Castillo, & Nelson, 2004). Or, parents at sociodemographic risk
may be less vigilant to detecting UTIs, leading to under-reporting of lifetime numbers. The
relation between income, insurance, and urological function in youth with SB must be further
examined in the future, because urological issues can be a significant source of morbidity and
mortality, and are implicated as a cause of death in almost a third of patients with SB (Oakeshott,
Hunt, Poulton, & Reid, 2010).
Second, significant differences were found between risk and non-risk groups for each
neuropsychological outcome. Consistent with hypotheses, youth whose parents had less than a
college education and youth whose parents were not employed full-time had lower academic
achievement. This is consistent with a past study that found that youth with SB from low SES
households (measured by an education and occupation composite) had lower academic
performance (Holmbeck et al., 2003). This is also consistent with the child development
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literature among typically-developing youth, which has shown parent education to be a robust
predictor of academic performance (Davis-Kean, 2005).
Contrary to hypotheses, youth characterized by risk across several factors (i.e., youth who
were non-Caucasian, without private health insurance, had parents with less than a college
degree, had parents of a lower occupation status, had a parent who was an immigrant, and had
parents whose preferred language was not English) were reported to have fewer attention
problems. The same applied for executive functioning problems, except there were no
differences based on health insurance. Attention and executive functioning were measured by
parent- and teacher-report of these skills as observed in everyday life. Interestingly, there are
some conflicting findings in the literature on sociodemographic factors, attention, and executive
function problems among typically-developing youth. Specifically, studies have found ADHD
diagnoses as reported by parents to be higher among low-income youth and youth without
private insurance (Pastor, Reuben, Duran, & Hawkins, 2015), and ADHD symptoms and
executive dysfunction as reported by parents and teachers to be higher among ethnic minority
youth, youth from lower income families, and youth whose parents are of lower education and
employment status (Martel, 2013). In contrast, and more in line with the present study’s findings,
other studies have found ADHD diagnoses as reported by parents and medical charts are higher
among Caucasian youth (Coker et al., 2016; Getahun et al., 2013; Pastor et al., 2015) and highincome youth (Getahun et al., 2013), presumably due to biases in referral for assessment and
treatment. It could be that the parents and teachers of youth at sociodemographic risk have lower
expectations for attention and executive function skills, thus not accurately identifying problems
in everyday life. Given that all youth with SB are at risk for attention and executive function
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problems (Copp et al., 2015), more research is needed to understand these findings. Examining
whether sociodemographic factors are associated with performance-based measures of attention
and executive functioning may be particularly informative (Miranda, Colomer, Mercader,
Fernandez, & Presentacion, 2015).
Lastly, no significant differences were found between risk and non-risk groups on
psychosocial functioning outcomes (internalizing symptoms, externalizing symptoms, social
adjustment, or quality of life). This was surprising given past research on youth with SB has
found differences in social competence and externalizing symptoms between Caucasian and
Hispanic youth, and differences in social problems based on SES (Holmbeck et al., 2003;
Papadakis et al., 2018).
Associations between Cumulative Risk and Outcomes
The second objective of this study was to examine the association between the
cumulative effect of sociodemographic risk (i.e., cumulative risk) and youth health-related,
neuropsychological, and psychosocial functioning, as moderated by age, all at Time 1. As
explained previously, cumulative risk was calculated by dichotomizing 10 sociodemographic
factors into risk and non-risk groups (see Figure 1). Descriptive statistics revealed that
participants in this study had, on average, 3.26 risk factors. Further, 49.5% of participants had 2
or less risk factors, and 77.3% had 5 or less risk factors. Based on the considerable body of
research on cumulative risk (e.g., Sameroff, 2000), it was hypothesized that those with higher
cumulative risk (i.e., more individual risk factors) would be more likely to have adverse
outcomes. However, cumulative risk was association with more pain, but, interestingly, it was
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also associated with fewer lifetime UTI’s and less attention and executive function problems.
These results largely reflect the findings that were revealed through Objective 1 analyses.
Further, age did not significantly moderate the associations between cumulative risk and
outcomes. This suggests that the relations between cumulative risk and pain, UTIs, attention
problems, and executive function problems does not vary whether youth are as young as 8 years
old or as old as 15 years. There is reason to suspect that it would vary, based on what
developmental psychopathology literatures tells us about the impact of the timing of cumulative
risk (Appleyard et al., 2005; Sameroff, 2000). The moderation analyses in the present study
tested whether the timing of risks (e.g., risk when at age 8 compared to risk when at age 9)
impacted how risk and outcomes are related; analyses did not test the chronicity (e.g., being at
risk for 1 year compared to 10 years) or change of risk (e.g., increases in risk) overtime, which
have also been shown to be strong predictors of outcomes (Atkinson et al., 2015; Cundiff,
Boylan, Pardini, & Matthews, 2017). This may be an area for further exploration. More may
need to be understood about how pain, UTIs, attention, and executive function problems vary
across development for youth with SB.
SB-Related Family Stress as a Mediator of Risk and Outcomes
The third objective was to examine SB-related family stress at Time 2 as a mediator of
the longitudinal association between cumulative risk and sociodemographic factors at Time 1,
and youth health-related, neuropsychological, and psychosocial functioning at Time 3. While
many significant indirect-only mediation models were revealed, the directions of the effects were
not entirely consistent with what was expected. For each specific sociodemographic factor and
cumulative risk, higher risk was found to predict less SB-related family stress two years later.
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This is surprising given that literature on typically-developing youth has found indicators such as
income, SES, and poverty to be consistently linked to higher levels of stress (Chen & Miller,
2013; Evans, 2004).
Past research on youth with SB has not examined whether SB-related family stress varies
based on sociodemographic factors. However, one past study compared youth with SB to
typically-developing youth and discovered the following about stress related to life events:
parents of youth with SB reported similar levels of stress regardless of their SES (determined by
a parent occupation and education composite), whereas parents of comparison youth reported to
have higher levels of stress at lower levels of SES (Jandasek et al., 2009). Stress habituation is an
adaptive process where one desensitizes to stress after repeated exposure (Herman, 2013). It
could be that having a child with a lifelong chronic illness leads to parents’ habituation to stress.
Further, perhaps parents who face chronic challenges due to their sociodemographic status also
habituate to stress, and are less sensitized to it compared to families who have not had such
exposure.
Counter-intuitive findings like the one found for SB-related family stress have been
found in past studies on youth with SB. For example, a study examining differences between
Caucasian and Hispanic youth with SB found there were many ways in which Hispanic youth
were doing similarly well or better compared to Caucasian youth (Papadakis et al., 2018), despite
other research that would have suggested otherwise. The present study’s findings suggest that
there may be other variables (e.g., coping strategies) that explain why families of youth with SB
who are, presumably, less advantaged due to their education level, income, immigrant status, and
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so forth, are actually experiencing less stress related to caring for a child with SB. It could be that
families possess strengths that are mitigating or eliminating the adverse impact of risks.
Chen and Miller (2013) have theorized about “shift-and-persist” characteristics that
benefit families who face socioeconomic adversity. They propose that these families are
confronted with repeated, unpredictable, and uncontrollable life events and competing demands.
Because they may have limited options for problem-solving, they instead “shift” by adjusting
their response to stressors in a way that is consistent with what other scholars have termed
secondary control coping (e.g., acceptance, cognitive restructuring, positive thinking, distraction;
Connor-Smith, Compas, Wadsworth, Thomsen, & Saltzman, 2000). Secondary control coping
has been found to be adaptive in the face of challenges that are unchangeable or cannot be
problem-solved, such as those presented by sociodemographic adversity (e.g., not being able to
change your occupation, education level, or income level without significant time and resources;
Santiago & Wadsworth, 2009) or challenges presented by a chronic illness (e.g., not being able
to change the fact that one’s child has a complicated medical regimen). When applied to the
current study’s findings, these theories suggest that families of youth with SB characterized by
sociodemographic risk may be using adaptive forms of coping that mitigate the stress they
experience over time.
Further, the “persist” aspect of Chen and Miller’s (2013) theory refers to the ability to
endure adversity by finding meaning in difficult situations, having optimism about the future,
and maintaining a focus on long-term goals. This is sometimes referred to as “meaning-focused”
coping and is believed to help socioeconomically disadvantaged families be resilient to daily
stressors by maintaining hope and optimism. Interestingly, research has found that parents of
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youth with SB are optimistic in their expectations for their children’s development (Holbein et
al., 2017). Together, this suggests that meaning-making, optimism, and hope, are strength-based
areas that should be further researched in families of youth with SB, especially those at
sociodemographic risk.
While the finding that greater risk predicted less SB-related family stress was counterintuitive, the associations between SB-related family stress and outcomes were in the expected
directions, in that, with the exception of BMI, greater SB-related family stress led to poorer
functioning across outcomes, namely, sleep disturbances, UTIs, attention problems, academic
achievement, internalizing symptoms, and HRQOL. This highlights how SB-related family stress
can impact youth overtime across multiple domains: health-related, neuropsychological, and
psychosocial.
Across all significant mediation models, the total effects (i.e., the combined impact of
both risk and SB-related family stress on outcomes) were not significant, and only a few direct
effects (i.e., the impact of risk on outcomes, controlling for SB-related family stress) were
significant. This highlights the utility of using boot strapping methods to test for indirect-only
mediation effects (Hayes, 2009), as by doing so, it revealed a clearer understanding of the
pathways through which sociodemographic risk can impact outcomes among youth with SB over
time.
Conclusions across Findings
Past research has suggested that cumulative risk variables are better predictors of child
outcomes than single, isolated risk factors, because cumulative risk more accurately reflects the
natural covariation of many childhood risk factors that are often disproportionally allocated in

83
society, such as among poor and racial/ethnic minority groups (Atkinson et al., 2015; Doan et al.,
2012; Evans, 2003; Evans et al., 2007; Sameroff, 2000). When evaluating the utility of
examining cumulative risk compared to single indicators of sociodemographic risk, comparing
results from Objectives 1 and 2 suggests that cumulative risk did not necessarily reveal itself to
be a more explanatory variable compared to examining sociodemographic risk variables
individually. When comparing the effect sizes of the indirect-only mediation models in Objective
3, one can see that models containing cumulative risk as the independent variable had relatively
lower (< .20) effect sizes compared to models with other individual sociodemographic factors as
the independent variable. However, Objective 3 results also suggest that examining the effect of
cumulative risk through mediating processes overtime is fruitful. For example, HRQOL was not
found to be impacted by any individual sociodemographic factors or cumulative risk
concurrently. However, mediation results revealed that higher cumulative risk predicted lower
SB-related family stress two years later, and, in turn, that lower stress predicted higher HRQOL
two years after that.
Results of the present study also highlight the nuanced relations that exist among the
numerous sociodemographic factors and health-related, neuropsychological, and psychosocial
outcomes examined in this study. Objective 1 results highlight how multiple indicators of
sociodemographic risk explain differences in neuropsychological functioning outcomes,
particularly attention and executive function problems, whereas there were few differences found
among health-related outcomes and no differences found among psychosocial outcomes. Yet,
outcomes such as BMI, sleep disturbances, internalizing symptoms, and HRQOL were indirectly
predicted by the impact of risk on SB-related family stress overtime. Further, parent education

84
and parent immigrant status were two sociodemographic factors that revealed differences in
multiple outcomes, whereas other factors, such as family structure and zip code income, did not
account for any differences. This highlights the importance of assessing the impact of a variety
of sociodemographic factors on a variety of outcomes (Cheng et al., 2015).
An important take-away from the present study is that many findings were contrary to
hypotheses. Namely, these findings revealed that youth characterized by sociodemographic risk
were found to have fewer UTIs and less attention and executive function problems, and that
sociodemographic risk was associated with less SB-related family stress. It is important to
highlight that all of these outcomes were either parent-reported (UTIs and SB-related family
stress) or parent- and teacher-reported (attention and executive function problems). Significant
differences in the expected direction were for those outcomes that were not parent-reported, i.e.,
youth-reported pain and performance-based academic achievement. It may be that parents who
are characterized by sociodemographic risk are less observant or sensitive to concerns such as
UTIs, neuropsychological functioning, and SB-related family stress.
Still, these contrary findings suggest that, despite sociodemographic risks, youth with SB
demonstrate significant resiliency. Literature on families of youth with SB supports a resiliencedisruption view of functioning, in that while the presence of having a child with SB may disrupt
normative family functioning in certain ways, these families are able to adapt and demonstrate
considerable resilience (Costigan, Floyd, Harter, McClintock, 1997; Lennon et al., 2015). In
other words, results suggest that a resilience-disruption view functioning that has been supported
in the literature for all youth with SB (Lennon et al., 2015) can be applied specifically to youth
with SB characterized by sociodemographic factors that may, in other domains, put them at risk.
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Research has found that disparities in health outcomes exist among youth with a variety
of chronic health conditions and disabilities, including cancer (Bemis et al., 2015), diabetes
(Borschuck & Everheart, 2015), asthma (Chen et al., 2003), HIV/AIDS (Coscia et al., 2001),
obesity (Fradkin et al., 2015), as well as cystic fibrosis, cerebral palsy, sickle cell disease,
hemophilia, and traumatic brain injury (Berry et al., 2010; Mullins et al., 2011). These past
studies have also highlighted that the impact is not the same across illness groups (Schechter et
al., 2015). The objective of the present study was to understand how sociodemographic factors
impact youth with SB in particular. This is important given that among individuals with SB,
there are disparities in prevalence and incidence rates (Boulet et al., 2008), there is a significant
economic burden placed on families managing lifelong intensive health care needs (Rofail et al.,
2013), and given the overall complex nature of the condition and the numerous health-related,
neuropsychological, and psychosocial challenges that may confront these youth. Without having
a comparison sample, conclusions cannot be drawn about how findings from the present study
are unique to the SB population. However, as the body of literature grows on health disparities
among youth with SB and other pediatric chronic illness populations, and constructs and
outcomes are examined in a similar manner across studies, comparisons can be drawn. Still, the
present study established an excellent base from which to build from.
Strengths, Limitations, and Future Research
This study had several strengths. First, the current study was the first to attempt a
comprehensive examination of how sociodemographic factors impact the health-related,
neuropsychological, and psychosocial functioning among youth with SB. It attempted to address
methodological weaknesses in research to date by examining ten different sociodemographic
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factors. Second, the study drew from sound theoretical models to examine a moderator (i.e., age)
and mediator (i.e., SB-related family stress), in an effort to understand the conditions under
which, and the mechanisms through which, the associations among constructs exist. Identifying
the pathways and mechanisms though which sociodemographic factors impact youth outcomes is
essential for identifying targets for intervention (Cheng et al., 2015). Third, the current study
used multiple methods and reporters, which has been encouraged within research in general, and
the field of SB research specifically (Holmbeck et al., 2006). Fourth, longitudinal data were
used to examine associations over time, which allows for consideration of developmental
changes in childhood and adolescence (Holmbeck et al., 2006).
However, there were several limitations to the current study that should be addressed in
future work. First, the present study had missing data owing to item nonresponse, attrition, and
protocol changes for youth who were 18 years or older at Time 3. The present study used listwise
deletion, as is recommended when data is missing completely at random (Schafer & Graham,
2002). Still, this limited the sample size across analyses, thus limiting the power to detect
significant findings. Most effect sizes were small (< .20), though some fell in the moderate range
(between .20 and .39). Second, some constructs were measured using a composite of multiple
reporters across the same or different measures. The internalizing symptoms composites at
Times 1 and 3 (α’s = .54 and .53, respectively) had Cronbach alpha values that were less than
what is recommended (α > .60) for computing composite. Third, the literature on health
disparities is complicated by the variability in how sociodemographic factors are defined,
measured, and analyzed. While this study attempted to address methodological and theoretical
weaknesses of past studies, it made conceptual and analytic decisions that may make
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generalizability of findings to other samples difficult. Specifically, dichotomization of
sociodemographic factors into risk and non-risk categories was based on the literature (Evans,
2003; Rutter, 1993; Sameroff et al., 2004), in addition to the desire to balance group sizes. For
example, the present study examined parent education by dichotomizing it into parents with less
than a college education (risk) and parents with a college education or more (non-risk), and it
could be argued that there are other ways to dichotomize such a variable (e.g., less than or more
than a high school education). Further, categorizing racial/ethnic minority status as a “risk” fails
to reflect that the risk is due to social determinants that are active in American culture today, and
not necessarily race in and of itself. Lastly, the study takes a “risk” approach, when “promotive”
or strengths-based approaches have also been suggested, and could be beneficial (Sameroff,
2000).
The literature would benefit from additional research on health disparities and the impact
of sociodemographic factors among youth with SB. Future studies should attempt to address the
limitations of the current study. This includes recruiting a large, diverse sample that is
representative of the country at large. Further, future studies should consider assessing
sociodemographic factors that were not examined in the present study, including access to health
care, utilization of health care, perceived and objective health care quality, and health literacy.
Our understanding of the present topic would be enhanced if future studies examined the course
of illness progression and health over time, as a function of sociodemographic factors.
Importantly, future research should attempt to extend the results of the present study and explore
other variables that may explain the counter-intuitive findings of the present study. For example,
understanding why youth characterized by sociodemographic risk were actually found to have
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less SB-related family stress. There may be strength-based constructs at play that would be
important to assess for, including those mentioned earlier such as coping, optimism, and hope.
Further, given that the findings that were contrary to hypotheses were found for constructs that
were parent-reported, the literature would benefit from additional research that compared reports
from parents, youth, teachers, health professionals, as well as medical chart, observational, and
performance-based data.
Conclusions and Clinical Implications
It is hoped that findings from the proposed study will improve the lives of youth with SB
by informing future research questions, and local and national policies aimed at improving
outcomes among youth with SB. Importantly, the results of the current study have implications
for delivering evidence-based, diversity-sensitive clinical care to youth with SB. It appears that,
despite the evidence that suggests certain sociodemographic characteristics put youth at risk for
poor outcomes, youth with SB in the current study who were characterized by such risks (e.g.,
low income) were found, in some ways, to have similar or better outcomes compared to youth
not characterized by risk. This highlights that youth with SB have areas of resiliency that, if
identified, can be used to promote better adjustment outcomes. Still, there are ways in which
youth characterized by risk were more likely to have poorer outcomes, such as in the domains of
pain and academic achievement. Youth would benefit from thoughtful and comprehensive
clinical assessments of the sociodemographic factors that may put youth at risk for adverse
outcomes. Importantly, health disparities are largely a function of social conditions, policies, and
institutions, and while these arenas may be challenging to reform, they can be improved upon
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(AAP, 2009; Cheng et al., 2015). Thus, using data from the present study to inform health care
reform and social policies will benefit youth with spina bifida, as well as all children.

APPENDIX
QUESTIONNAIRE MEASURES AND MEDICAL CHART REVIEW FORM
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Generational Status-P
Some families have lived in the United States for a very long time, whereas others may have only
lived here for a short time. Below are some questions about your family background.
1. In what country were you born?______________________________________________
2. If you were born in another country, how old were you when you immigrated to the United
States? ________________
3. Have you ever lived anywhere outside of the United States? (Please circle one) Yes / No
If so, where? ____________________________________________________________
If so, how long? _________________________________________________________
4. How long have you lived in the United States? __________________________________
5. In what country was your mother born? ___________________________________
6. In what country was your father born? ___________________________________
7. How would you describe your ethnicity/culture of origin? (feel free to use more than one
description) _____________________________________________________________
8. From what country(ies) are your family ancestors? ______________________________
_______________________________________________________________________

[106]

[107]

[108]

[109]

SUBJECT ID #: ___________
[110]

SPINA BIFIDA SELF-MANAGEMENT PROFILE
Taking care of spina bifida means doing a lot of different things like doing clean intermittent
catheterization, taking medications, handling infections, being on a bowel control program and
cooperating with tests like x-rays and urologic (bladder) studies, It’s not easy doing all of these
things exactly the way doctors and nurses might want. Very few kids with spina bifida and their
families do everything exactly according to plan. Sometimes there are other things that grab your
attention or you might just forget to take care of these things, even though you may have wanted to.
Most kids with spina bifida, and their families, develop their own habits for taking care of it that are
comfortable for them. What we’re trying to learn in this questionnaire is what you and your child
usually do to take care of your child’s spina bifida. Your answers won’t be shared with anyone else,
so you can feel comfortable writing exactly what you do not just what you think you’re supposed to
do or what you think you should say. So, try to be completely honest about what you and your child
have usually done in taking care of your child’s spina bifida in the past 6 months.

APPOINTMENT KEEPING
Taking care of spina bifida requires lots of clinic visits. Sometimes it’s hard to keep all of
those appointments because you may be busy with lots of other important things. This part of
the questionnaire is about what you and your child usually do about keeping medical
appointments.

1. When your child has had medical appointments within the past 6 months, how often have
you and your child come to that appointment? (please check one)
___ Arrived on time for every scheduled appointment
___ Came to every appointment but was a little late sometimes
___ Cancelled appointment more than 24 hours before the appointment and rescheduled another
appointment
___ Arrived so late for an appointment that it had to be rescheduled
___ Forgot or otherwise did not come to an appointment

BOWEL CONTROL PROGRAM
[111]
Spina bifida makes it harder to have regular bowel movements and so your doctor may have
given you a program to help you to develop consistent habits. This may include eating foods
that contain plenty of fiber, staying away from some other foods, recording your bowel
movements, and taking an enema or suppository if your bowel movements aren’t frequent
enough. This part of the questionnaire is about how carefully your child has done these things
in the past 6 months.

2. In the past 6 months, how often has your child stayed within the diet recommendations that
the doctor has given you? (please check one)
___ Always eats according to the recommendations (100%)
___ Usually eats according to the recommendations (80-100%)
___ Often eats according to the recommendations (50-80%)
___ Sometimes eats according to the recommendations (10-50%)
___ Rarely or never eats according to the recommendations (0-10%)
3. When your child has gotten constipated in the last 6 months, how often has your child
taken a suppository, enema or stool-softening medication as prescribed by the doctor? (please
check one)
___ No constipation in past 6 months
___ Always takes the prescribed enema, suppository or stool-softening medication as instructed
(100% of the time)
___ Usually takes the prescribed enema, suppository or stool-softening medication as instructed
(80-99% of the time)
___ Often takes the prescribed enema, suppository or stool softening medication as instructed (5079% of the time)
___ Sometimes takes the prescribed enema, suppository or stool-softening medication as instructed
(10-49% of the time)
___ Rarely or never takes the prescribed enema or suppository as instructed (Less than 10% of the
time)

SKIN AND WOUND CARE
[112]
Most kids with spina bifida need to be careful about skin and wound care. Your care
team
may ask you and your child to check the skin on a daily basis for any sores or places where
the skin is breaking down. It is important to recognize the signs of these kinds of wounds
quickly, as they might develop into pressure sores that are difficult to heal. This question is
about your usual habits in checking skin.

4. In the past 6 months, how often did you and your child check your child’s skin? (please
check one)
___ Checks all over the body every day
___ Checks certain parts of body every day
___ Checks all over the body 2-3 times per week
___ Checks body once in a while
___ Rarely checks skin

EXERCISE
Your child’s care team has probably explained the importance of getting some kind of
exercise every day. Depending on how mobile your child is, this might include anything from
walking, to moving around in a wheelchair, to doing arm pushups in a chair. Sometimes kids
don’t like to do this, or are busy with other things and would rather do other stuff. This
question is about exercise.

5. In the past 6 months, how often does your child do the exercise that is asked of him or her?
(please check one)
___ Does exercise every day on average
___ Does exercise every other day, on average
___ Does exercise one time, per week
___ Rarely exercises

MEDICATIONS
Treatment of spina bifida also often includes taking medicines for several different[113]
purposes.
Most kids and their families have at least some trouble taking all of these medicines in exactly
the right amounts and at the scheduled times. This part of the questionnaire is about how
regular your family is about giving medicines as the doctor has asked you and your child to
do.

6. Many kids with spina bifida are expected to take antibiotics every day to prevent urinary
tract infections, whether they are sick or not. How regular has your child been in taking this
antibiotic in the past 6 months? (please check one)
___ Almost always takes the prescribed amount of antibiotic on time (Misses no more than two
doses per month)
___ Usually takes the prescribed amount of antibiotic on time (Misses no more than 5 doses per
month)
___ Often takes the prescribed amount of antibiotic on time (Misses no more than 10 doses per
month)
___ Sometimes takes the prescribed amount of antibiotic on time (Misses no more than 20 doses
per month)
___ Rarely or never takes the prescribed amount of antibiotic on time (Misses at least 20 doses per
month)
___ Not prescribed antibiotics

7. Your child may also be asked to take Ditropan or a similar medicine to keep your bladder
functioning well. In the past 6 months, how often has your child taken the correct dose of this
medicine at the right time? (please check one)
___ Always takes the prescribed amount on time.
___ Usually (Over 80%) takes the prescribed amount on time
___ Often (50-80%) takes the prescribed amount on time
___ Sometimes (10-50%) takes the prescribed amount on time
___ Rarely or never (0-10%) takes the prescribed amount on time
___ Not prescribed this type of medicine

CLEAN INTERMITTENT CATHETERIZATION
[114] or
Many kids with spina bifida must be catheterized several times daily, either by themselves
their parents and these procedures must be followed very carefully. Lots of things can get in
the way of doing this and, even when they try their best, many kids and parents still struggle
with doing this exactly according to the plan. For example, it might be hard to follow every
step of the procedure exactly as you were taught or to do it exactly on time. This part of the
questionnaire will be asking about your family’s habits about clean intermittent
catheterization at home and away from home. Try to be as honest and accurate as you can
about your catheterization habits in the past 6 months.

8. Many kids with spina bifida are asked to catheterize themselves, or to have their parents do
this for them, several times daily. In the past 6 months, how often has this been done exactly
according to schedule? (please check one)
___ Never or rarely misses doing catheterization as often as prescribed (Once a week or less)
___ Occasionally misses doing catheterization as often as prescribed (2-3 times a week)
___ Sometimes misses doing catheterization as often as prescribed (4-5 times a week)
___ Frequently misses doing catheterization as often as prescribed (Once a day)
___ Usually misses doing catheterization as often as prescribed (More than once a day)
___ Not asked to do clean intermittent catheterization

9. You and your child are asked to follow some careful steps whenever you complete
catheterization. This includes five steps: 1.) Having all the supplies together, 2.) Washing your
hands first, 3.) Correct positioning of the child, 4.) Inserting the catheter with slow steady
pressure until urine begins to flow, and 5.) Washing the catheter in warm soapy water. In the
past 6 months during catheterization, how many of these five steps do you or your child
always do? (please check one)
___ Completes all five steps.
___ Completes four steps.
___ Completes three steps.
___ Completes two steps.
___ Completes 0-1 steps.

10. If you re-euse catheters, how often do sterilize the catheter by either washing it in
antibacterial soap or boiling it in clean water for 10 minutes or more before you use it again?
(please check one)
___ Does not re-use catheters.
___ Almost always sterilizes catheter between uses. (Misses no more than once per month)
___ Usually sterilizes catheter between uses. (Misses 2-5 times per month)
___ Often sterilizes catheter between uses. (Misses 6-10 times per month)
___ Sometimes sterilizes catheter between uses. (Misses 10-20 times per month)
___Infrequently or never sterilizes catheter between uses. (Misses more than 20 times per month)

DEALING WITH URINARY TRACT INFECTIONS
[115]
Most kids with spina bifida get urinary tract infections now and then. It is important
to
recognize the signs of these infections quickly, call in for treatment and take any medicines
that are prescribed for this, but it isn’t always easy to do these things. This part of the
questionnaire is about your usual habits in recognizing urinary tract infections and the
actions you take once you discover an infection.

11. ln the past 6 months, what did you and your child usually do when you first thought that
your child might have a urinary tract infection? (please check one)
___ No symptoms of urinary tract infection in the past 3 months
___ Call the clinic immediately to report the symptoms and get advice
___ Wait a few hours before calling to see if the symptoms went away
___ Wait until the next day before calling to see if the symptoms went away
___ Wait a few days before calling to see if the symptoms went away
___ Don’t call at all

12.The last time your child had a urinary tract infection, how did your child do with taking
the prescribed antibiotic medication on time? (please check one)
___ Always takes the prescribed amount of antibiotic on time (100%)
___ Usually takes the prescribed amount of antibiotic on time (80-100%)
___ Often takes the prescribed amount of antibiotic on time (50-80%)
___ Sometimes takes the prescribed amount of antibiotic on time (10-50%)
___ Rarely or never takes the prescribed amount of antibiotic on time (0-10%)

13. The last time your child had a urinary tract infection, how quickly did you fill the
prescription for the antibiotic medication that the doctor prescribed for treating it? (please
check one)
___ Within 6 hours after receiving the prescription
___ Between 6 and 12 hours after receiving the prescription
___ Between 12 and 24 hours after receiving the prescription
___ More than 24 hours after receiving the prescription
___ Did not fill the prescription

14.The last time your child had a urinary tract infection, how much of the prescribed
antibiotic medication did your child actually take? (please check one)
___ Took every scheduled dose until the medicine was gone
___ Took at least 80% of scheduled doses of the medicine
___ Took 50-80% of the scheduled doses of the medicine
___ Took 10-5% of the scheduled doses of the medicine
___ Took less than 10% of the scheduled doses of the medicine
___ Did not fill the prescription
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The SNAP-IV Teacher and Parent Rating Scale
James M. Swanson, Ph.D., University of California, Irvine, CA 92715

For each item, check the column that best describes this child:
Not At
All

Just A
Little

Quite
A Bit

Very
Much

1. Often fails to give close attention to details or makes
careless mistakes in schoolwork or tasks

______

______

______

______

2. Often has difficulty sustaining attention in tasks or play activities

______

______

______

______

3. Often does not seem to listen when spoken to directly

______

______

______

______

4. Often does not follow through on instructions and fails
to finish schoolwork, chores, or duties

______

______

______

______

5. Often has difficulty organizing tasks and activities

______

______

______

______

6. Often avoids, dislikes, or reluctantly engages in tasks
requiring sustained mental effort

______

______

______

______

7. Often loses things necessary for activities
(e.g., toys, school assignments, pencils, or books)

______

______

______

______

8. Often is distracted by extraneous stimuli

______

______

______

______

9. Often is forgetful in daily activities

______

______

______

______

10. Often fidgets with hands or feet or squirms in seat

______

______

______

______

11. Often leaves seat in classroom or in other situations in
which remaining seated is expected

______

______

______

______

12. Often runs about or climbs excessively in situations in
which it is inappropriate

______

______

______

______

13. Often has difficulty playing or engaging in leisure activities quietly

______

______

______

______

14. Often is “on the go” or often acts as if “driven by a motor”

______

______

______

______

15. Often talks excessively

______

______

______

______

16. Often blurts out answers before questions have been completed

______

______

______

______

17. Often has difficulty awaiting turn

______

______

______

______

18. Often interrupts or intrudes on others
(e.g., butts into conversations/games)

______

______

______

______
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BRIEF
Parent Form
Instructions:
On the following pages is a list of statements that describe children. We would
like to know if your child has had problems with these behaviors over the past 6 months.
Please answer all the items the best that you can. Please DO NOT SKIP ANY ITEMS.
Think about your child as you reach each statement and circle your response:
N
S
O

if the behavior is
if the behavior is
if the behavior is

N=Never

Never a problem
Sometimes a problem
Often a problem

S=Sometimes

O=Often

1. Overreacts to small problems
2. When given three things to do, remembers only the first or last
3. Is not a self-starter
4. Leaves playroom a mess
5. Resists or has trouble accepting a different way to solve a problem with
schoolwork, friends, chores, etc.
6. Becomes upset with new situations
7. Has explosive, angry outbursts
8. Tries the same approach to a problem over and over even when it does not
work.
9. Has a short attention span
10. Needs to be told to begin a task even when willing
11. Does not bring home homework, assignment sheets, materials, etc.
12. Acts upset by a change in plans
13. Is disturbed by change of teacher or class
14. Does not check work for mistakes
15. Has good ideas but cannot get them on paper
16. Has trouble coming up with ideas for what to do in play or free time
17. Has trouble concentrating on chores, schoolwork, etc.
18. Does not connect doing tonight’s homework with grades

N
N
N
N
N

S
S
S
S
S

O
O
O
O
O

N S O
N S O
N S O
N
N
N
N
N
N
N
N
N
N

S
S
S
S
S
S
S
S
S
S

O
O
O
O
O
O
O
O
O
O
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N=Never

S=Sometimes

O=Often

19. Is easily distracted by noises, activity, sights, etc.
20. Becomes tearful easily
21. Makes careless errors
22. Forgets to hand in homework, even when completed
23. Resists change of routine, foods, places, etc.
24. Has trouble with chores or tasks that have more than one step
25. Has outbursts for little reason
26. Mood changes frequently
27. Needs help from an adult to stay on task
28. Gets caught up in details and misses the big picture
29. Keeps room messy
30. Has trouble getting used to new situations (classics, groups, friends)
31. Has poor handwriting
32. Forgets what he/she was doing
33. When sent to get something, forgets what he/she is supposed to get
34. Is unaware of how his/her behavior affects or bothers others
35. Has good ideas but does not get job done (lacks follow-through)
36. Becomes overwhelmed by large assignments
37. Has trouble finishing tasks (chores, homework)
38. Acts wilder or sillier than others in groups (birthday parties, recess)
39. Thinks too much about the same topic
40. Underestimates time needed to finish tasks
41. Interrupts others
42. Does not notice when his/her behavior causes negative reactions
43. Gets out of seat at the wrong times
44. Gets out of control more than his/her friends
45. Reacts more strongly than other children
46. Starts assignments or chores at the last minute
47. Has trouble getting started on homework or chores
48. Has trouble organizing activities with friends
49. Blurts things out
50. Mood is easily influenced by the situation
51. Does not plan ahead for school assignments
52. Has poor understanding of own strengths and weaknesses
53. Written work is poorly organized
54. Acts too wild or “out of control”
55. Has trouble putting the brakes on his/her actions
56. Gets in trouble if not supervised by an adult
57. Has trouble remembering things, even for a few minutes
58. Has trouble carrying out the actions needed to reach goals (saving money
for special item, studying to get a good grade)
59. Becomes too silly
60. Work is sloppy

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

N S O
N S O
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N=Never
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

S=Sometimes

O=Often

Does not take initiative
Angry or tearful outbursts are intense but end suddenly
Does not realize that certain actions bother others
Small events trigger big reactions
Talks at the wrong time
Complains there is nothing to do
Cannot find things in room or school desk
Leaves a trail of belongings wherever he/she goes
Leaves messes that others have to clean up
Becomes upset too easily
Lies around the house a lot (“couch potato”)
Has a messy closet
Has trouble waiting for turn
Loses lunch box, lunch money, permission slips, homework, etc.
Cannot find clothes, glasses, shoes, toys, books, pencils, etc.
Tests poorly even when he/she knows the correct answers
Does not finish long-term projects
Has to be closely supervised
Does not think before doing
Has trouble moving from one activity to another
Is fidgety
Is impulsive
Cannot stay on the same topic when talking
Says the same things over and over
Has trouble getting through morning routine in getting ready for school

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
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ID# _________

RSCAB

For the following, first decide what is true for your child—the one described on the left or right— and
then indicate whether this is just sort of true or really true for your child. Thus, for each item, check
only one of four spaces.

Sample Sentence

Really
True
For My
Child

Sort Of
True
For My
Child

Sort Of
True
For My
Child

Really
True
For My
Child

(a)

______

___X__

My child would
rather play outdoors
in his/her spare time

OR My child would
rather watch
T.V.

______

______

1.

______

______

My child is really
good at his/her
school work

OR My child can’t do
the work
assigned

______

______

2.

______

______

My child finds it
hard to make friends

OR For my child it’s
pretty easy

______

______

3.

______

______

My child does
really well at all
kinds of sports

OR My child isn’t very
good when it
comes to sports

______

______

4.

______

______

My child is goodlooking

OR My child is not very
goodlooking

______

______

5.

______

______

My child is usually
well-behaved

OR My child is often not
well-behaved

______

______

6.

______

______

My child often
forgets what he/she
learns

OR My child can
remember
things easily

______

______

7.

______

______

My child has a lot
of friends

OR My child doesn’t
have many
friends

______

______
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Really
True
For My
Child

Sort Of
True
For My
Child

Sort of
True
For My
Child

Really
True
For My
Child

8.

______

______

My child is better
than others his/her
age at sports

OR My child can’t
play very well

______

______

9.

______

______

My child has a nice
physical appearance

OR My child doesn’t
have a nice
physical
appearance

______

______

10.

______

______

My child usually
acts appropriately

OR My child would
be better if
he/she acted
differently

______

______

11.

______

______

My child has
trouble figuring
out answers in
school

OR My child almost
always can figure
out the answers

______

______

12.

______

______

My child is popular
with others his/her
age

OR My child is not
very popular

______

______

13.

______

______

My child doesn’t
do well at new
outdoor games

OR My child is good
at new games
right away

______

______

14.

______

______

My child isn’t very
attractive

OR My child is pretty
attractive

______

______

15.

______

______

My child often gets
in trouble because
of things he/she
does

OR My child usually
doesn’t do things
that get him/her
in trouble

______

______
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In the past ONE month, how much of a problem has your child had with . . .

Physical Functioning (PROBLEMS WITH . . .)
1.
2.
3.
4.
5.
6.
7.
8.

Walking more than one block
Running
Participating in sports activity or exercise
Lifting something heavy
Taking a bath or shower by him or herself
Doing chores around the house
Having hurts or aches
Low energy level

Emotional Functioning (PROBLEMS WITH . . .)
1.
2.
3.
4.
5.

Feeling afraid or scared
Feeling sad or blue
Feeling angry
Trouble sleeping
Worrying about what will happen to him or her

Social Functioning (problems with . . .)
1.
2.
3.
4.

Getting along with other children
Other kids not wanting to be his or her friend
Getting teased by other children
Not able to do things that other children his or
her age can do
5. Keeping up when playing with other children

School Functioning (problems with . . . )
1.
2.
3.
4.
5.

Paying attention in class
Forgetting things
Keeping up with schoolwork
Missing school because of not feeling well
Missing school to go to the doctor or hospital

Never

Almost
Never

Sometimes

Often

Almost
Always

0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

Never

Almost
Never

Sometimes

Often

Almost
Always

0
0
0
0
0

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

Never

Almost
Never

Sometimes

Often

Almost
Always

0
0
0
0

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

0

1

2

3

4

Never

Almost
Never

Sometimes

Often

Almost
Always

0
0
0
0
0

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4
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FSS-MM
The following is a list of things that may be stressful when raising a child with spina
bifida. We would like you to think of stress as meaning something that taxes your
resources, or as something that is more than you can handle comfortably. Please rate the
stressfulness of each item on the scale below:
1 = not at all stressful
2 = a bit stressful
3 = fairly stressful
4 = quite stressful
5 = extremely stressful

Not at all
stressful

A bit
stressful

Fairly
stressful

Quite
stressful

Extremely
stressful

1. Outings in the community

1

2

3

4

5

2. Relationships with our friends or
extended family.

1

2

3

4

5

3. Discipline.

1

2

3

4

5

4. My marital/intimate relationship.

1

2

3

4

5

5. Mealtimes and bedtimes.

1

2

3

4

5

6. Educational concerns.

1

2

3

4

5

7. Safety.

1

2

3

4

5

8. Communication with my child.

1

2

3

4

5

9. My child’s relations with other
children.

1

2

3

4

5
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Not at all
stressful

A bit
stressful

Fairly
stressful

Quite
stressful

Extremely
stressful

10. My child’s behavior problems.

1

2

3

4

5

11. My child’s emotional problems.

1

2

3

4

5

12. My child’s relationships with
his/her brother(s) and sister(s).

1

2

3

4

5

13. Financial responsibilities.

1

2

3

4

5

14. Medical care/appointments.

1

2

3

4

5

15. Catheterization.

1

2

3

4

5

16. Medications.

1

2

3

4

5

17. Bowel program.

1

2

3

4

5

18. Food/diet.

1

2

3

4

5

19. Braces/wheelchair/ambulation.

1

2

3

4

5
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SPINA BIFIDA PAIN QUESTIONNAIRE
Child/ Adolescent version
1) How severe is your spina bifida at the present time? (Put a mark anywhere along the
line to show how severe you believe your spina bifida is.)

Not severe at all

Extremely severe

2) In the last three months, how often have you had aches, discomfort, or pain due to
spina bifida? (Please circle the best response.)
(0) Less than once per month
(1) 1 to 3 times per month
(2) 1 time per week
(3) 2 to 3 times per week
(4) 3 to 5 times per week
(5) Daily
(6) Not applicable
3) How much does your discomfort/ pain usually hurt? (Put a mark anywhere on the line
below.)

No discomfort/ pain

4) How long does your discomfort/ pain usually last?
(0) Less than 1 hour
(1) A few hours
(2) Half of the day
(3) All day
(4) Not applicable

Worst discomfort/ pain ever
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5) In the past three months, how much has pain from spina bifida bothered or upset
you?
(0) Not at all
(1) A little
(2) Between a little and a lot
(3) A lot
(4) Very much
(5) Not applicable
6) How do you cope with your limitations due to spina bifida at the present time? (Put a
mark anywhere on the line below.)

Give in
to limitations
(restrict all activities)

Try
to overcome limitations
(do not restrict activities)

7) Are there things that help you feel better when you have discomfort/ pain due to spina
bifida?
(0) Never
(1) Rarely
(2) Sometimes
(3) Often
(4) Usually
(5) Not applicable
8) Please list what helps you feel better:

[127]
9) Where is your discomfort/ pain located? (Please mark area(s) on figure.)

(1) Not applicable

10) What words best describe your discomfort/ pain? (Check all that apply.)
(1) Sharp

(6) Throbbing

(2) Aching

(7) Burning

(3) Stinging

(8) Pounding

(4) Hammering

(9) Cutting

(5) Dull

(10) Other______________

(11) Not applicable
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11) Is there a time of day or night when the discomfort/ pain hurts the most?
(0) No
Yes:
(1) Waking up
(2) Morning
(3) Afternoon
(4) Evening
(5) Bedtime
(6) Mealtime
(7) Not applicable
12) Do you usually have any warning that you are going to have discomfort/ pain?
(0) No
(1) Yes (specify____________________________)
(2) Not applicable

13) Do you usually wake up at night (or during a nap) due to discomfort/ pain?
(0) No
(1) Yes
(2) Not applicable

14) How frequently do you wake up due to discomfort/ pain?
(0) 0 times, I do not wake up due to discomfort/ pain
(1) 1-2 times/ night
(2) 3-4 times/ night
(3) More than 4 times/ night
(4) Not applicable

CDI
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Kids sometimes have different feelings and ideas.
This form lists the feelings and ideas in groups. From each group of three sentences, pick
the one sentence that describes you best for the past two weeks. After you pick a sentence
from the first group, go on to the next group.
There is no right or wrong answer. Just pick the sentence that best describes the way you
have been recently. Put a mark like this next to your answer. Put the mark in the box
next to the sentence that you pick.
Here is an example of how this form works. Try it. Put a mark next to the sentence that
describes you best.
Example:

 I read books all the time.
 I never read books.
 I read books once in awhile.

Remember, pick out the sentence that describes you best in the PAST TWO WEEKS.
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Remember describe how you have been in the past two weeks…
Item 1

Item 8

Item 2

Item 9

Item 3

Item 10

Item 4

Item 11

Item 5

Item 12

Item 6

Item 13

Item 7

Item 14

 I am sad once in a while.
 I am sad many times.
 I am sad all the time.
 Nothing will ever work out for me.
 I am not sure if things will work out
for me.
 Things will work out for me O.K.
 I do most things O.K.
 I do many things wrong.
 I do everything wrong.
 I have fun in many things.
 I have fun in some things.
 Nothing is fun at all.
 I am bad all the time.
 I am bad many times.
 I am bad once in a while.

 I think about bad things happening to
me once in a while.
 I worry that bad things will happen to
me.
 I am sure that terrible things will happen
to me.
 I hate myself.
 I do not like myself.
 I like myself.

 All bad things are my fault.
 Many bad things are my fault
 Bad things are not usually my fault.
 I do not think about killing myself.
 I think about killing myself, but I would
not do it.
 I want to kill myself.
 I feel like crying everyday.
 I feel like crying most days.
 I feel like crying once in a while.
 Things bother me all the time.
 Things bother me many times.
 Things bother me once in a while.
 I like being with people.
 I do not like being with people many
times.
 I do not want to be with people at all.

 I cannot make up my mind about things.
 It is hard to make up my mind about
things.
 I make up my mind about things easily.

 I look O.K.
 There are some bad things about my
looks.
 I look ugly.

Remember, describe how you have been in the past two weeks…
Item 15

Item 21

Item 16

Item 22

Item 17

Item 23

Item 18

Item 24

Item 19

Item 25

Item20

Item 26

 I have to push myself all the time to do
my schoolwork.
 I have to push myself many times to do
my schoolwork.
 Doing schoolwork is not a big problem.
 I have trouble sleeping every night.
 I have trouble sleeping many nights.
 I sleep pretty well.

 I am tired once in a while.
 I am tired many days.
 I am tired all the time.

 Most days I do not feel like eating.
 Many days I do not feel like eating.
 I eat pretty well.

 I do not worry about aches and pains.
 I worry about aches and pains many
times.
 I worry about aches and pains all the
time.

 I do not feel alone.
 I feel alone many times.
 I feel alone all the time.
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 I never have fun at school.
 I have fun at school only once in a
while.
 I have fun at school many times.

 I have plenty of friends.
 I have some friends but I wish I had
more.
 I do not have any friends.
 My schoolwork is alright.
 My schoolwork is not as good as before.
 I do very badly in subjects I used to be
good in.
 I can never be as good as other kids.
 I can be as good as other kids if I want
to.
 I am just as good as other kids.
 Nobody really loves me.
 I am not sure if anybody loves me.
 I am sure that somebody loves me.

 I usually do what I am told.
 I do not do what I am told most times.
 I never do what I am told.

Item 27

 I get along with people.
 I get into fights many times.
 I get into fights all the time.

CSPI
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Read each question carefully and PRETEND what it says is happening to you.
Then CIRCLE how easy it would be for you to do the things in each question. Some kids
your age think these things are hard to do, other kids your age think these things are easy
to do. We want you to circle the answer that is really true for you.
Remember, this is not a test and there are no right or wrong answers. Be sure to
CIRCLE the answer that is really true for you. Here is an example for you to try:

A. A kid doesn’t want you to play. Telling the kid to let you play is ___________ for
you.
very hard

hard

easy

very easy

1. Some kids want to play a game. Asking them if you can play is __________ for you.
[133]
very hard
hard
easy
very easy

2. Some kids are arguing about how to play a game. Telling them the rules is
_________ for you.
very hard

hard

easy

very easy

3. Some kids are teasing your friend. Telling them to stop is __________ for you.
very hard

hard

easy

very easy

4. You want to start a game. Asking other kids to play the game is _________ for you.
very hard

hard

easy

very easy

5. A kid tries to take your turn during a game. Telling the kid it’s your turn is
_________ for you.
very hard

hard

easy

very easy

6. Some kids are going to lunch. Asking if you can sit with them is _________ for you.
very hard

hard

easy

very easy

7. A kid cuts in front of you in line. Telling the kid not to cut is _________ for you.
very hard

hard

easy

very easy

8. A kid wants to do something that will get you into trouble. Asking the kid to do
something else is _________ for you.
very hard

hard

easy

very easy

9. Some kids are making fun of someone in your classroom. Telling them to stop is
_________ for you.
very hard

hard

easy

very easy

10. Some kids need more people to be on their teams. Asking if you can be on a team is
_________ for you.
very hard

hard

easy

very easy

11. You have to carry some things home after school. Asking another kid to help you is [134]
_________ for you.
very hard

hard

easy

very easy

12. A kid always wants to be first when you play a game. Telling the kid you are going
first is _________ for you.
very hard

hard

easy

very easy

13. Your class is going on a trip and everyone needs a partner. Asking someone to be
your partner is _________ for you.
very hard

hard

easy

very easy

14. A kid does not like your friend. Asking the kid to be nice to your friend is
_________ for you.
very hard

hard

easy

very easy

15. You are working on a project. Asking another kid to help is _________ for you.
very hard

hard

easy

very easy

16. Some kids are deciding what to do after school. Telling them what you want to do is
__________ for you.
very hard

hard

easy

very easy

17. Some kids are planning a party. Asking them to invite your friend is _________ for
you.
very hard

hard

easy

very easy

18. A kid is yelling at you. Telling the kid to stop is _________ for you.
very hard

hard

easy

very easy
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WIAL-C
For the following, first decide what is true for you—the one described on the left or right— and then
indicate whether this is just sort of true or really true for you. Thus, for each item, check
only one of four spaces.
Really Sort Of
True
True
For Me For Me

Sample Sentence

(a)

_____

_____

Some kids would rather
play outdoors in their
spare time

1.

_____

_____

2.

_____

3.

BUT Other kids would rather
watch T.V.

Sort Of Really
True
True
For Me For Me
__X__

_____

Some kids find it hard to BUT Other kids find it’s pretty
make friends
easy to make friends

_____

_____

_____

Some kids have a lot of
friends

BUT Other kids don’t have very
many friends

_____

_____

_____

_____

Some kids would like to
have a lot more friends

BUT Other kids have as many
friends as they want

_____

_____

4.

_____

_____

Some kids are always
doing things with a lot
of kids

BUT Other kids usually do
things by themselves

_____

_____

5.

_____

_____

Some kids wish that
more people their age
liked them

BUT Other kids feel that most
people their age do like
them

_____

_____

6.

_____

_____

Some kids are popular
with others their age

BUT Other kids are not very
popular

_____

_____
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FRIENDSHIP ACTIVITY QUESTIONNAIRE
Put the name of your very best friend here: __________________________________
We want to ask you some questions just about you and the person you think of as your best
friend so we can know what your best friend is like. We have some sentences that we would like
you to read. Please tell us whether this sentence describes your friendship or not. Some of the
sentences might be really true for your friendship while other sentences might not be very true
for your friendship. We simply want you to read the sentence and tell us how true the sentence is
for your friendship. Remember, there are no right or wrong ways to answer these questions, and
you can use any of the numbers on the scale.
After each sentence there is a scale that goes from 1 to 5
“1” means the sentence is probably not true for your friendship
“2” means that it might be true
“3” means that it is usually true
“4” means that it is very true
“5” means that it is really true for your friendship
Circle the number on the scale that is best for you. Be sure to read carefully and answer as
honestly as possible.
Example

X1. My friend and I play games and other activities
with each other

NOT
TRUE

1. My friend and I spend a lot of our free time
together.

NOT
TRUE

2. My friend gives me advice when I need it

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

3. My friend and I do things together

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

4. My friend and I help each other

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

5. Even if my friend and I have an argument, we
would still be able to be friends with each other

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

1

1
1
1
1
1

MIGHT BE
TRUE

2

MIGHT BE
TRUE

2
2
2
2
2

USUALLY
TRUE

3

USUALLY
TRUE

3
3
3
3
3

VERY
TRUE

4

VERY
TRUE

4
4
4
4
4

REALLY
TRUE

5

REALLY
TRUE

5
5
5
5
5
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BE SURE TO THINK ABOUT YOUR BEST FRIEND WHEN YOU ANSWER THESE
QUESTIONS
6. My friend and I play together at recess

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

7. If other kids were bothering me, my friend
would help me

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

8. Our friendship is just as important to me as it is
to my friend

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

9. I can trust and rely upon my friend

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

10. My friend helps me when I am having trouble
with something

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

11. If my friend had to move away, I would miss
him/her

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

12. If I can’t figure out how to do something, my
friend shows me how

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

13. Sometimes it seems that I care more about our
friendship than my friend does

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

14. When I do a good job at something, my friend
is happy for me

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

15. There is nothing that would stop my friend and
I from being friends

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

16. Sometimes my friend does things for me or
makes me feel special

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

17. When my friend and I have an argument, he/she NOT
TRUE
can hurt my feelings

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

18. When I have not been with my friend for a
while, I really miss being with him/her

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

19. If somebody tried to push me around, my friend
would help me

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

20. I can get into fights with my friend

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

21. My friend would stick up for me if another kid
was causing me trouble

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
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BE SURE TO THINK ABOUT YOUR BEST FRIEND WHEN YOU ANSWER THESE
QUESTIONS
22. When we have free time at school, such as at
lunchtime or recess, my friend and I usually do
something together or spend time with each other
23. If I have a problem at school or at home, I can
talk to my friend about it

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

24. My friend can bug me or annoy me even
though I ask him/her not to

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

25. If I forgot my lunch or needed a little money,
my friend would loan it to me

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

26. I think of things for us to do more often than
my friend does

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

27. If I said I was sorry after I had a fight with my
friend, he/she would still stay mad at me

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

28. My friend helps me with tasks that are hard or
that need two people

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

29. My friend and I go to each other’s houses after
school and on weekends

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

30. Sometimes my friend and I just sit around and
talk about things like school, sports, and other
things we like
31. If I have questions about something, my friend
would help me get some answers

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

32. Even if other people stopped liking me, my
friend would still be my friend

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

33. I know that I am important to my friend

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

34. My friend would help me if I needed it

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

35. Being friends together is more important to me
than it is to my friend

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

36. If there is something bothering me I can tell my
friend about it, even if it is something I can not tell
to other people
37. Things are usually pretty even in my friendship

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
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BE SURE TO THINK ABOUT YOUR BEST FRIEND WHEN YOU ANSWER THESE
QUESTIONS
38. My friend puts our friendship ahead of other
things

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

39. When I have to do something that is hard, I can
count on my friend for help.

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

40. If my friend or I do something that bothers the
other one of us, we can make up easily

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

41. My friend and I can argue a lot

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

42. My friend and I disagree about many things

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

43. If my friend and I have a fight or argument, we
can say “I’m sorry” and everything will be alright

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

44. I feel happy when I am with my friend

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

45. My friend likes me as much as I like him/her

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

46. I think about my friend even when my friend is
not around

NOT
TRUE

MIGHT BE
TRUE

USUALLY
TRUE

VERY
TRUE

REALLY
TRUE

1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5
5

EMOTIONAL SUPPORT QUESTIONNAIRE
We are interested in understanding how students get help with their personal problems, worries, or concerns. This questionnaire asks about people in
your life who may or may not be sources of help.
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Please list below the three people you consider most important in your life who fit in each category provided. Please write down their relationship to
you and their first initial; for example: stepmother B; teacher R; friend D, etc. Then please answer all the questions for each person listed by circling
the appropriate responses. An example is provided.
1. Relationship
and Initial
(ex:
Stepmother S;
Coach T;
Aunt M)

2. Sex

3. How much do
you talk to them
about personal
concerns?

4. How close do
you feel to
them?

5. How much do
they talk to you
about their
concerns?

Example:
Mother G
A. Family
Members
1.
2.
3.

M

1=hardly at all
2=a little
3=pretty much
4=very much

6. How satisfied
are you with the
help and
support they
give you?
1=hardly at all
2=a little
3=pretty much
4=very much

7. How much do
you and this
person get upset
with or mad at
each other?
1=hardly at all
2=a little
3=pretty much
4=very much

8. How much do
you play around
and have fun
with this
person?
1=hardly at all
2=a little
3=pretty much
4=very much

9. How sure are
you that this
relationship will
last no matter
what?
1=hardly at all
2=a little
3=pretty much
4=very much

1=hardly at all
2=a little
3=pretty much
4=very much

1=hardly at all
2=a little
3=pretty much
4=very much

F

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

M
M
M

F
F
F

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

B. Non-Family
Adults
(ex: Coach,
Teacher,
Counselor)
1.
2.
3.

M
M
M

F
F
F

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

C. Friends
1.
2.
3.

M
M
M

F
F
F

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4

1
1
1

2
2
2

3
3
3

4
4
4
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In the past ONE month, how much of a problem has this been for you . . .

About My Health and Activities (PROBLEMS WITH . . .)

1.
2.
3.
4.
5.
6.
7.
8.

It is hard for me to walk more than one block
It is hard for me to run
It is hard for me to do sports activity or exercise
It is hard for me to lift something heavy
It is hard for me to take a bath or shower by myself
It is hard for me to do chores around the house
I hurt or ache
I have low energy

About My Feelings (PROBLEMS WITH . . .)

1.
2.
3.
4.
5.

I feel afraid or scared
I feel sad or blue
I feel angry
I have trouble sleeping
I worry about what will happen to me

How I Get Along with Others (problems with . . .)

1.
2.
3.
4.
5.

I have trouble getting along with other kids
Other kids do not want to be my friend
Other kids tease me
I cannot do things that other kids my age can do
It is hard to keep up when I play with other kids

About School (problems with . . . )

1.
2.
3.
4.
5.

It is hard to pay attention in class
I forget things
I have trouble keeping up with my schoolwork
I miss school because of not feeling well
I miss school to go to the doctor or hospital

Never

Almost
Never

Sometimes

Often

Almost
Always

0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

Never

Almost
Never

Sometimes

Often

Almost
Always

0
0
0
0
0

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

Never

Almost
Never

Sometimes

Often

Almost
Always

0
0
0
0
0

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

Never

Almost
Never

Sometimes

Often

Almost
Always

0
0
0
0
0

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4
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[146]
The SNAP-IV Teacher and Parent Rating Scale
James M. Swanson, Ph.D., University of California, Irvine, CA 92715

For each item, check the column that best describes this child:
Not At
All

Just A
Little

Quite
A Bit

Very
Much

1. Often fails to give close attention to details or makes
careless mistakes in schoolwork or tasks

______

______

______

______

2. Often has difficulty sustaining attention in tasks or play activities

______

______

______

______

3. Often does not seem to listen when spoken to directly

______

______

______

______

4. Often does not follow through on instructions and fails
to finish schoolwork, chores, or duties

______

______

______

______

5. Often has difficulty organizing tasks and activities

______

______

______

______

6. Often avoids, dislikes, or reluctantly engages in tasks
requiring sustained mental effort

______

______

______

______

7. Often loses things necessary for activities
(e.g., toys, school assignments, pencils, or books)

______

______

______

______

8. Often is distracted by extraneous stimuli

______

______

______

______

9. Often is forgetful in daily activities

______

______

______

______

10. Often fidgets with hands or feet or squirms in seat

______

______

______

______

11. Often leaves seat in classroom or in other situations in
which remaining seated is expected

______

______

______

______

12. Often runs about or climbs excessively in situations in
which it is inappropriate

______

______

______

______

13. Often has difficulty playing or engaging in leisure activities quietly

______

______

______

______

14. Often is “on the go” or often acts as if “driven by a motor”

______

______

______

______

15. Often talks excessively

______

______

______

______

16. Often blurts out answers before questions have been completed

______

______

______

______

17. Often has difficulty awaiting turn

______

______

______

______

18. Often interrupts or intrudes on others
(e.g., butts into conversations/games)

______

______

______

______
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BRIEF
Teacher Form
Instructions:
On the following pages is a list of statements that describe children. We would
like to know if the student has had problems with these behaviors over the past 6 months.
Please answer all the items the best that you can. Please DO NOT SKIP ANY ITEMS.
Think about the student as you reach each statement and circle your response:

N
S
O

if the behavior is
if the behavior is
if the behavior is

N=Never

Never a problem
Sometimes a problem
Often a problem

S=Sometimes

O=Often

1. Overreacts to small problems
2. When given three things to do, remembers only the first or last
3. Is not a self-starter
4. Cannot get a disappointment, scolding, or insult off his/her mind
5. Resists or has trouble accepting a different way to solve a problem
with schoolwork, friends, chores, etc.
6. Becomes upset with new situations
7. Has explosive, angry outbursts
8. Has a short attention span

N
N
N
N
N

S
S
S
S
S

O
O
O
O
O

N S O
N S O
N S O
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N=Never

S=Sometimes

O=Often

9. Needs to be told “no” or “stop that”
10. Needs to be told to begin a task even when willing
11. Loses lunch box, lunch money, permission slips, homework, etc.
12. Does not bring home homework, assignment sheets, materials, etc.
13. Acts upset by a change in plans
14. Is disturbed by change of teacher or class
15. Does not check work for mistakes
16. Cannot find clothes, glasses, shoes, toys, books, pencils, etc.
17. Has good ideas but cannot get them on paper
18. Has trouble concentrating on chores, schoolwork, etc.
19. Does not show creativity in solving a problem
20. Backpack is disorganized
21. Is easily distracted by noises, activity, sights, etc.
22. Makes careless errors
23. Forgets to hand in homework, even when completed
24. Resists change of routine, foods, places, etc.
25. Has trouble with chores or tasks that have more than one step
26. Has outbursts for little reason
27. Mood changes frequently
28. Needs help from adult to stay on task
29. Gets caught up in details and misses the big picture
30. Has trouble getting used to new situations (classes, groups, friends)
31. Forgets what he/she was doing
32. When sent to get something, forgets what he/she is supposed to get
33. Is unaware of how his/her behavior affects or bothers others
34. Has problems coming up with different ways of solving a problem
35. Has good ideas but does not get job done (lacks follow-through)
36. Leaves work incomplete
37. Becomes overwhelmed by large assignments
38. Does not think before doing
39. Has trouble finishing tasks (chores, homework)
40. Thinks too much about the same topic
41. Underestimates time needed to finish tasks
42. Interrupts others
43. Is impulsive
44. Does not notice when his/her behavior causes negative reactions
45. Gets out of seat at the wrong times
46. Is unaware of own behavior when in a group
47. Gets out of control more than his/her friends
48. Reacts more strongly to situations than other children
49. Starts assignments or chores at the last minute
50. Has trouble getting started on homework or chores
51. Mood is easily influenced by the situation

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
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N=Never
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

S=Sometimes

O=Often

Does not plan ahead for school assignments
Gets stuck on one topic or activity
Has poor understanding of own strengths and weaknesses
Talks or plays too loudly
Written work is poorly organized
Acts too wild or “out of control”
Has trouble putting the brakes on his/her actions
Gets in trouble if not supervised by an adult
Has trouble remembering things, even for a few minutes
Work is sloppy
After having a problem, will stay disappointed for a long time
Does not take initiative
Angry or tearful outbursts are intense but end suddenly
Does not realize that certain actions bother others
Small events trigger big reactions
Cannot find things in room or school desk
Leaves a trail of belongings wherever he/she goes
Does not think of consequences before acting
Has trouble thinking of a different way to solve a problem when stuck
Leaves messes that others have to clean up
Becomes upset too easily
Has a messy desk
Has trouble waiting for turn
Does not connect doing tonight’s homework with grades
Tests poorly even when he/she knows the correct answers
Does not finish long-term projects
Has poor handwriting
Has to be closely supervised
Has trouble moving from one activity to another
Is fidgety
Cannot stay on the same topic when talking
Blurts things out
Says the same things over and over
Talks at the wrong time
Does not come prepared for class

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
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Medical History Questionnaire
1. What type of spina bifida do you have?
_____ Lipomeningocele (lipo)
_____ Myelomeningocele (MM)
_____ Other Please specify: ______________________
_____ Not sure
2. What is the level of your lesion?
_____
_____
_____
_____
3. Do you have a shunt?
a.
b.
c.
d.

Sacral
Lumbar
Thoracic
Not sure

yes _____

no _____

no _____
IF YES, has your shunt been infected? yes _____
IF YES, have you had a shunt revision? yes _____
no _____
IF your SHUNT HAS BEEN INFECTED, how many times? _____
IF you have had a SHUNT REVISION, how many times? _____

4. Do you have seizures or take medication to prevent seizures?
yes _____
no _____
5. Are you able to do independent toileting?
yes _____
no _____
6. Are you on a catheterization schedule? yes _____

no _____

a. If YES, do you do the catheterization (check one)?
_____ independently without reminding
_____ independently with reminding
_____ with partial assistance
_____ with complete assistance
b. Have you ever had a bladder or urinary tract infection? yes _____

no _____

c. How many times have you had a bladder or urinary tract infection? _______
d. Have you had bladder stimulation?

yes _____

1

no_____

7. Are you on a bowel program?
yes _____

[151]
no _____

a. If YES, what type of bowel program (suppositories, diet, enemas, digital
manipulation, etc.)?
_____________________________________________________________________
_____________________________________________________________________
________________________
b. If YOU ARE ON A BOWEL PROGRAM, do you do this program (check one)?
_____ independently without reminding
_____ independently with reminding
_____ with partial assistance
_____ with complete assistance
c. Have you had bowel stimulation? yes ____
8. Do you use diapers?

yes _____

no ____

no _____

a. If YES, where do you use diapers (please check all that apply)?
_____ school
_____ home
_____ on outings
_____ all the time
_____ other? ____________________________________
9. Do you use braces?

yes _____

no _____

a. If YES, what type (please check all that apply)?
_____ ankle-foot
_____ knee-ankle-foot
_____ hip-knee-ankle-foot
_____ reciprocating brace
_____ full control brace
_____ swivel walker
_____ parapodium
_____ twister cables
_____ night splint
_____ back brace
10. Do you use crutches?

yes _____

no _____

2

11. Do you use a walker?

yes _____

[152]

no _____

a. If YES, where do you use a walker (please check all that apply)?
_____ school
_____ home
_____ for long distance walking
_____ on outings
_____ all the time
_____ other? ___________________________________________
12. Do you use a wheelchair?

yes _____

no _____

a. If YES, where do you use a wheelchair (please check all that apply)?
_____ school
_____ home
_____ for long distance travel
_____ on outings
_____ all the time
_____ other? ___________________________________________
13. If you use more than one mobility device, please write down the percentage of time that you
use each device (please make sure that the percentages add up to 100%):
_____ % unassisted walking (no braces)
_____ % braces alone (no crutches or walker)
_____ % braces with crutches or walker
_____ % wheelchair
= 100 %
14. Please list your medications (include NAME OF MEDICATION, AMOUNT, HOW
OFTEN TAKEN):
Name of Medication

Amount

How Often Taken?

1. _____________________

___________

________________________

2. _____________________

___________

________________________

3. _____________________

___________

________________________

4. _____________________

___________

________________________

5. _____________________

___________

________________________

6. _____________________

___________

________________________

7. _____________________

___________

________________________

8. _____________________

___________

________________________

9. _____________________

___________

________________________

10. _____________________

___________

________________________

3
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15. Please list your surgeries over the past two years (include year of surgery, reason for
surgery; examples include: shunt revision, shunt replacement, leg surgery, back surgery,
tethered cord, etc.):
Year of Surgery

Reason for Surgery

1. __________________

_________________________________________________

2. __________________

_________________________________________________

3. __________________

_________________________________________________

4. __________________

_________________________________________________

5. __________________

_________________________________________________

6. __________________

_________________________________________________

7. __________________

_________________________________________________

8. __________________

_________________________________________________

9. __________________

_________________________________________________

10. __________________

_________________________________________________

11. __________________

_________________________________________________

12. __________________

_________________________________________________

13. __________________

_________________________________________________

14. __________________

_________________________________________________

15. __________________

_________________________________________________

16. What changes have occurred in your health OVER THE PAST TWO YEARS?

4

17. In the past year, how many visits have you had with a primary care physician (regular
family doctor)? ______________________
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Please describe the reason(s) for these visits: ___________________________________
_______________________________________________________________________
_______________________________________________________________________
18. In the past year, how many visits have you had with a urologist? _________________
Please describe the reason(s) for these visits: ___________________________________
_______________________________________________________________________
_______________________________________________________________________
19. In the past year, how many visits have you had with an orthopedist? _______________
Please describe the reason(s) for these visits: ___________________________________
_______________________________________________________________________
_______________________________________________________________________

20. In the past year, how many visits have you had with a neurologist? _______________
Please describe the reason(s) for these visits: ___________________________________
_______________________________________________________________________
_______________________________________________________________________

21. In the past year, how many visits have you had with a physical or occupational therapist?
________________
If you have visited a physical or occupational therapist, which one did you visit?
_____ Physical therapist
_____ Occupational therapist
_____ Both

Please describe the reason(s) for these visits: ___________________________________
_______________________________________________________________________
5

_______________________________________________________________________
[155]
22. In the past year, on how many occasions have you visited the emergency room? ______
Please describe the reason(s) for these visits: ___________________________________
_______________________________________________________________________
_______________________________________________________________________
23. In the past year, how many visits have you had with any other type of health care
professional? ___________________________________________________________
Type of health professional seen: ____________________________________________
_______________________________________________________________________
Please describe the reason(s) for these visits: ___________________________________
_______________________________________________________________________
_______________________________________________________________________
24. In the past year, how many times have you been hospitalized? ____________________
Length of stay ___________________________________________________________
Please describe the reason(s) for these hospitalizations: ___________________________
_______________________________________________________________________
_______________________________________________________________________

6
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[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]
WIAL-C
For the following, first decide what is true for you—the one described on the left or right— and then
indicate whether this is just sort of true or really true for you. Thus, for each item, check
only one of four spaces.
Really Sort Of
True
True
For Me For Me

Sample Sentence

(a)

_____

_____

Some kids would rather
play outdoors in their
spare time

1.

_____

_____

2.

_____

3.

BUT Other kids would rather
watch T.V.

Sort Of Really
True
True
For Me For Me
__X__

_____

Some kids find it hard to BUT Other kids find it’s pretty
make friends
easy to make friends

_____

_____

_____

Some kids have a lot of
friends

BUT Other kids don’t have very
many friends

_____

_____

_____

_____

Some kids would like to
have a lot more friends

BUT Other kids have as many
friends as they want

_____

_____

4.

_____

_____

Some kids are always
doing things with a lot
of kids

BUT Other kids usually do
things by themselves

_____

_____

5.

_____

_____

Some kids wish that
more people their age
liked them

BUT Other kids feel that most
people their age do like
them

_____

_____

6.

_____

_____

Some kids are popular
with others their age

BUT Other kids are not very
popular

_____

_____
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ID # _______________
Medical Chart Review Form

Patient Name: _______________________________________ DOB: ____________________
Parent Names: __________________________________________________________________
Medical Chart #: ___________________________
Home Phone #: ___________________________

Work Phone #: _______________________
Work Phone #: _______________________

Home Address: _________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Gender: ___________________

Ethnicity / Race: ______________________

Type of Spina Bifida (e.g., myelomeningocele, meningocele, lipomeningocele,
lipomyelomeningocele, lipoma) ____________________________________________________
Chiari Malformation: yes _________

no ___________

If yes, Type 1 ____________

Type 2 ___________

Any other medical diagnoses (e.g., blindness, diabetes, fetal alcohol syndrome, etc.):

Any psychiatric diagnoses (e.g., ADHD, depression, autism):

[169]
Complicating factors during pregnancy (e.g., infection, preterm labor, hyptertension, pregnancy
induced diabetes, pre-eclampsia):

Complicating factors during delivery/labor (e.g, premature delivery, long labor, breech, Caesarian
delivery, infection, lack of oxygen, jaundice, intensive care):

Apgar score at birth: ___________ 1 minute

___________ 5 minutes

Weight at birth: ___________ lbs ___________ ounces or
Length at birth: ___________ inches

or

____________ grams

___________ cm

IQ INFORMATION (Provide date, age of child, test, and scores. Examples of possible tests:
McCarty, Stanford-Binet, WISC-IV, WPPSI, Bailey):
Date of Testing

Age of Child

Test(s) Given

Scores

[170]
ACHIEVEMENT TEST INFORMATION (Provide date, age of child, test, and scores. Examples
of possible tests: WRAT-III, WIAT, Woodcock-Johnson):
Date of Testing

Age of Child

Test(s) Given

Scores

LESION LEVEL INFORMATION (Lesion levels for right side and left side may differ. Please
list date of report and who reported the lesion level):
Date of Report

Who Reported?

SHUNT STATUS:

Lesion Level Information

yes ____________

no _____________

Type of shunt (e.g., ventriculoperitoneal, ventriculoatrial, lumboperitoneal, other)
_______________________________________
Location of shunt: Left _________ Right _______ Bilateral _______
Shunt revisions: yes _______ no _______
Dates of shunt revisions: ___________________________________________
___________________________________________
Total number of shunt revisions: _____________________________________
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Shunt infections: yes _______ no _______
Dates of shunt infections ___________________________________________
___________________________________________
Total number of shunt infections: ____________________________________
Other comments regarding shunts: ___________________________________
___________________________________________

NON-SHUNT RELATED SURGERY INFORMATION (Provide date, age of child, type of
surgery, any complications. Possible surgeries: spinal closure, shunt placement, tethered cord,
orthopedic surgery, chiari operation, urological surgery)
Date of Surgery

Age of Child

Type of Surgery

Any complications noted?

UROLOGICAL HISTORY
Urinary tract infections? yes _______ no _______
If yes, how many: ___________________________________________
Kidney reflux? yes _______ no ________
Clean intermittent catheterization? yes _______ no ________

ORTHOPEDIC HISTORY
Scoliosis? yes ______ no _______ Surgery for scoliosis? yes _______ no _______
Kyphosis? yes ______ no _______ Surgery for kyphosis? yes _______ no _______
Lordosis? yes ______ no _______

Surgery for lordosis? yes _______ no _______

HISTORY OF SEIZURES
Prior to 1st year of life?

yes ______ no _______

After 1st year of life?

yes ______ no _______

Medications for seizures? yes ______ no _______
If yes, what medications? _________________________________________________
_________________________________________________

[172]
VISION DISORDERS
Any vision disorders (e.g., oculomotor disorder, strabismus, amblyopia, nystagmus)?
yes ______ no _______

If yes, what type? _________________________________________________
_________________________________________________
If yes, how treated? _________________________________________________
_________________________________________________

ANY OTHER NOTEWORTY COMMENTS/NOTES FROM THE CHART (e.g., child
compliance, self-care skills, catheterization, bowel program, seizures, medication, ambulation,
no-shows for appointments)
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